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AROMATIC COMPOUNDS. PHARMACEPTICAL C0MPO8ITIOHB 
COHTAIMIMG THEM AMD THKIR USB IH THERAPY 

5 This invention relates to a class of aromatic 

compounds which are useful as tachykinin receptor 
antagonists. 

The tachykinins are a group of naturally-occurring 
peptides found widely distributed throughout meunmalicui 
10 tissues, both within the central nervous system and in 
the peripheral nervous emd circulatory systems. The 
structures of three known mammalian tachykinins are as 
follows: 

Substance P: 

15 Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe-Gly-Leu-Met-NH 2 

Neurokinin > A: 

His-Lys-Thr-Asp-Ser-Phe-Val-Gly-Leu-Met-NH 2 
Neurokinin B: 

Asp-Met-His-Asp-Phe-Phe-Val-Gly-Leu-Met-NH 2 
20 substance P is believed inter alia to be involved in 

the neurotransmission of pain sensations [Otsuka ^ al . 
"Role of Substance P as a Sensory Transmitter in Spinal 
Cord and Sympathetic. Ganglia” in 1982 Substcuice P in the 
Nervous System, Ciba Foundation Symposium 91, 13-34 
25 (published by Pitman) and Otsuka and Yanagisawa, "Does 
Substemce P Act as a Pain Transmitter?" TIPS (Dec. 1987) 

5. 506-510), specifically in the transmission of pain in 
migraine (B.E.B. ScUidberg et al, J. Med Chem, (1982) 2S. 
1009) and in arthritis [Levine et ^ in science (1984) 

30 226 547-549). These peptides have also been implicated 

in gastrointestinal (GI) disorders and diseases of the GI 
tract such as infl 2 uiimatorY bowel disease [Mantyh et al in 
Neuroscience (1988) Z5. (3) 817-37 and D. Regoli in 
"Trends in Cluster Headache" Ed. Sicuteri et al Elsevier 
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Scientific Publishers, Amsterdam (1987) page 85)]. It is 
also hypothesised'that there is a neurogenic mechanism 
for arthritis in which siibstance P may play a role [Kidd 
et al "A Neurogenic Mecheinism for symmetrical Arthritis" 
in The Lancet, 11 November 1989 and Gronblad et al 


"Neuropeptides in Synovium of Patients with Rheumatoid 
Arthritis and Osteoarthritis" in J. Rheumatol. (1988) 
15(12) 1807-10]. Therefore, substance P is believed to 
be involved in the inflammatory response in diseases such 
as rheumatoid arthritis and osteoarthritis [O’Byme ct al 
in Arthritis and Rheumatism (1990) 32 1023-8]. Other 
disease areas whe^e tachykinin antagonists are believed 
to be useful are allergic conditions [Hamelet ^ ^ Can- 
J. Pharmacol. Physiol. (1988) 6^ 1361-7], 
immunoregulation [Lotz et al Science (1988) 241 1218-21 
cmd Kimball et^, J. Immunol. (1988) 141 (10) 3564-9], 
vasodilation, bronchospasm, reflex or neuronal control of 
the viscera [Mantyh et al, PNAS (1988) 85 3235-9] and, 
possibly by arresting or slowing ;S-amyloid-mediated 
neurodegenerative changes [Yankner et Science (1990) 

250 . 279-82], in senile dementia of the Alzheimer type, 
Alzheimer's disease and Down's Syndrome. Substemce P may 


also play a role in demyelinating diseases such as 
multiple sclerosis and eunyotrophic lateral sclerosis [J. 
Luber-Narod et. al., poster to be presented at C.I.N.P. 
XVIIIth Congress, 28th June-2nd July, 1992, in press], 
and in disorders of bladder f\inction such as bladder 
detrusor hyper-reflexia ( Lancet . 16th May, 1992, 1239). 

It has furthermore been suggested that tachykinins 
have utility in the following disorders: depression, 
dysthymic disorders, chronic obstructive airways disease, 
hypersensitivity disorders such as poison ivy, 
vasospastic diseases such as angina and Reynauld's 
disease, fibrosing and collagen diseases such as 
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scleroderma and eosinophillic fascioliasis, reflex 
sympathetic dystrophy such as shoulder/hand syndrome, 
addiction disorders such as alcoholism, stress related 
somatic disorders, neuropathy, nexiralgia, disorders 
related to immune enhcuicement or suppression such as 
systemic lupus erythmatosis (European patent application 
no. 0 436 334), ophthalmic diseases such as 
conjuctivitis, vernal conjunctivitis, and the like, and 
cutemeous diseases such as contact dermatitis, atropic 
dermatitis, urticaria, emd other eczematoid dermatitis 
(European patent application no. 0 394 989). 

In view of tl^eir metabolic instability, peptide 
derivatives are likely to be of limited utility as 
therapeutic agents. It is for this reason that non¬ 
peptide tachykinin receptor antagonists are sought. 

In essence, this invention provides a class of 
potent non-pep£lde tachykinin receptor euitagonists. By 
virtue of their non-peptide nature, the compounds of the 
present invention do not suffer from the shortcomings, in 


terms of met^d>olic instadaility, of known peptide-based 
tachykinin receptor antagonists. 

The following compounds are known: 


Inhibition of benzodiazepine receptor binding in 
vitro by benzyl 3-(3-indolyl)-2-aminopropionate is 
disclosed in Biochemical Pharmacology . 30 (21), 3016-3019 
(1981). Arzneim-Forsch. 32(1), 684-685 (1982) reports 
that benzyl 3-(3-indolyl)-2-auiiinopropionate is an 
antisickling agent and an inhibitor of glucose transport 
in human erytlirocytes in vitro . A weadc inhibition of 
oestrogen binding to rat alpha-fetoprotein by benzyl 3- 
(3-indolyl)-2-aminopropionate la vitro is disclosed in J. 
Steroid Biochem .. 16 . 503-507 (1982). There is no 
suggestion in the prior art that benzyl 3-(3-indolyl)-2- 
aminopropionate is a tachykinin receptor antagonist. 
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Aust:ralian J. Chem . . 1S(9) , 2065-2068 discloses 4- 
nitrobenzyl 3 -( 3 -ibdolyl)- 2 -aminopropionate, 4- 
nitrobenzyl 2-(1,l-dimetbylethoxycarbonylamino)-3-(3- 
indolylpropionate and benzyl 2 -( 1 ,l-dimethylethoxy 

5 carbonylamino)-3- (3-indolyl)propionate. There is no 

suggestion that the disclosed compounds are useful in 
medicine. 

J. Ora. Chem. , 42.(8) / 1286-1290 (1977) discloses 4- 
methoxybenzyl 2-(1, l-dimethylethoxycarbonylamino) -3-(3- 
10 indolyl)propionate. No medical use is suggested. 

Benzyl 3 -( 3 -indolyl)- 2 -aminopropionate, 2,4,6- 
trimethylbenzyl 3 -,( 3 -indolyl)- 2 -aminopropionate and 4- 
nitrobenzyl 3 -phenyl- 2 -aminopropionate are disclosed in 
Australia J - f?hem.. 3JL(8) , 1865—1868 (1978) . There is no 

15 disclosttre of a use in medicine. 

Cancer Research . 42 . 2115-2120 (1982) discloses 
benzyl 3 -(3-indolyl)- 2 -(( 4 -methylphenyl)sulphonylamido) 
propionate and benzyl 3 — phenyl— 2 —aminopropionate. The 
compounds were found to inhibit 12—0— 

20 tetradecanoylphorbol—13—acetate (TPA) stimulated 

concanavalin A—mediated cap formation in bovine 
lymphocytes in vitro . Benzyl 3 -phenyl- 2 -aminopropionate 
is also disclosed as an antisickling agent and an 
inhibitor of glucose treinsport in human erythrocytes in 
25 vitro in Arzneim-Forsch . 12.(1), 684-685 (1982). 

Rim.Chem. .<;oc. Jon. . 40, 646-649 (1967) discloses 
benzyl 2-(1,i-dimethylpropyloxycarbonylamino)-3-(3- 
indolyl)propionate. There is no suggestion that the 

compound is useful in medicine. 

4-Nitrobenzyl 2-(1,i-dimethylethoxycarbonylamino)-3- 
(3—indolyl)propionate and 4 —nitrobenzyl—2—acetamido—3—(3 
indolyl)propionate are disclosed in J. St^gpid Biogfaea ., 
16, 503-507 (1982) as inhibitors of oestrogen binding to 
rat alpha-fetoprotein ifl vitro. 


30 
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Benzyl 3-(2-naphthyl)-2-aajinopropionate is disclosed 
in Bull. Chen. Sod. Jon . §3.(2), 489-496 (1990). No 
biological activity is attributed to the compound. 

Benzyl 3-(l-naphthyl)-2-eunlnopropionate is disclosed 
5 in J. Phvs. Chem . 9i(16), 6237-43 (1990). No biological 
activity is attributed to the compound. 

Benzyl 3- (1-naphthyl) -2- (1,1-dimethylethoxycarbonyl 
eunino)propionate is disclosed in Tetrahedron Lett. . 30 
(43), 5941-5944 (1989). No biological activity is 
10 attributed to the compound. 

European Patent application no. 0 443 132 discloses 
N-methyl-N-benzyl p-(2-naphthyl) -2-(1,1- 
dimethylethoxycarbonylamino) propioneunide; 
N-methyl-N-(4-fluorobenzyl) -3- (2-naphthyl) -2- (1,1- 
15 dimethylethoxycarbonyl 2 uiiino) propionamide; 

N-methyl-N-(2-fluorobenzyl) -3-(2-naphthyl) -2- (1,1- 
dimethylethoxycarbonylamino) propioneunide; 
N-methyl-N-benzyl-3-(l-naphthyl)-2-(l, 1- 
dimethylethoxycarbonyleuaino) propionamide; 

2 0 N-methy 1-N- (4-f luorobenzy 1) -3 - (2-naphthy 1) -2- 

auninopropionamide; 

N-methyl-N- (2-£luorobenzyl) -3- (2-naphthyl) -2- 
aminopropionaunide; 

N-methyl-N-(3-fluorobenzyl) -3-(2-naphthyl) -2- 
25 aminopropionamide; 

N-methyl-N-ben2yl-3- (2-naphthyl) -2-aminopropioncunide; 
N-methyl-N-(3-fluorobenzyl) -3-(2-naphthyl) -2-(l,l- 
dimethylethoxycarbony lamino) propionamide; 
as intermediates. No biological activity is attributed 
to the compounds. 

The present invention provides a compound of formula 
(I), or a salt or prodrug thereof: 


30 
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wherein 

Q represents ’optionally substituted phenyl, 
optionally substituted naphthyl, optionally siibstituted 
indolyl, optionally sxibstituted benzthiophenyl, 

15 optionally substituted benzofuranyl, optionally 

substituted benzyl or optionally substituted indazolyl; 

2 represents O, S or NR®, where R® is H or 
Ci-eallcyl; 

X emd Y each represent H or X and Y together form a 
20 group =0; 

R^ and R^ each independently represent H; Ci-ealkyl, 

c o 

optionally substituted by hydroxy, cyano, COR , CO 2 R , 
CONR^R*^, or NR^R** (where R° and R*^ each independently 
represent H, Ci_i 2 alkyl or phenyl optionally substituted 
25 by one or more of Ci-gaUcyl, C^-galkoxy, halo or 
trifluoromethyl) ; phenyl (C]^_ 4 allcyl) (optionally 
substituted in the phenyl ring by one or more of 
Cj^_gal)cyl, Ci-galkoxy, halo and trifluoromethyl); COR*^; 
C 02 R‘^; CONR^R*^; CONR'^COOR*^ ; or S 02 R°, where R® and R*^ are 

as above defined; 

represents H or Ci-galJcyl; and 
R^ represents H, Ci-ealkyl or phenyl (optionally 
substituted by 1, 2, or 3 groups selected from Ci-ealkyl, 
C 2 - 6 alkenyl, C 2 - 6 alkynyl, halo, cyano, nitro. 
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trifluoromethyl, trimethylsilyl, OR®, SR®, SOR®, NR®R^, 
NR®COR^, NR®C02R^/ CO 2 R® or CONR®R^, where R® and R^ 
independently represent H, Ci-gallcyl, phenyl or 
trlfluoromethyl); and 

C 

5 R represents phenyl (optionally substituted by 1, 

2, or 3 groups selected from C^-galkyl, C 2 .galkenyl, 
C 2 - 6 allcynyl, halo, cyano, nitro, trifluoromethyl, 
trimethylsilyl, OR®, SR®, SOR®, NR®I^, NR®COR^, NR®C02R^, 
CO 2 R® or CONR®R^, where R® auid R" independently represent 

10 H. C-i_ir;^lV^l . nh^anvl ot- 1 T 

- - ^ — r *-—-j — — — —— ^ t r 

with the exception of 
benzyl 3-(3-indoly^)-2-Euninopropionate; 

4-nitrobenzyl 3- (3-indolyl)-2-2UBinopropionate; 
4-nitrobenzyl 2-(1,1-dimethylethoxycarbonylaunino)-3-(3- 
15 indoly1)propionate; 

benzyl 2- (1,1-d^methylethoxycarbonyleuaino) -3- (3- 

A 

indolyl)propionate; 

4-methoxybenzyl 2-(l, 1-dimethylethoxycarbonylamino)-3-(3- 
indolyl)propionate; 

20 2,4,6-trimethylbenzyl 3-(3-indolyl)-2-aminopropionate; 

benzyl 3-(3-indolyl)-2-((4-methylphenyl) 
sulphonamido)propionate; 

benzyl 2- (1, l-dimethylpropyloxycarbonylamino) -3- (3- 
indolyl)propionate; 

25 4-nitrobenzyl 2-acetaiBido-3-(3-indolyl)propionate; 

benzyl 3 - (1-naphthyl) -2 -euninopropionate; 
benzyl 3 - (l-naphthyl) -2- (l, l-dimethylethoxycarbonyl 
amino)propionate; 

benzyl 3-(2-naphthyl)-2-aminopropionate; 

30 N-methyl-N-benzyl 3-(2-naphthyl)-2-(1,1- 

dimethylethoxycarbonylamino) propionamide; 

N-methyl-N-(4-fluorobenzyl) -3-(2-naphthyl) -2-(l, 1- 
dimethylethoxycarbonylamino) propionamide; 
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N-inethyl-N-(2-fluorobenzyl) -3- (2-naphthyl) -2-(l, 1- 
dimethylethoxycartionylainino)propionainide; 
N-methyl-N-benzyl -3-(l-naphthyl)-2-(1,1- 
dimethylethoxycarbonylamino)propionamide; 

5 N-methyl-N-(4-fluorobenzyl)-3-(2-naphthyl) -2- 

ami nopropionamide; 

N-methyl-N-(2-fluorobenzyl)-3-(2-naphthyl) -2- 
aminopropionamide; 

N-methyl-N-(3-fluorobenzyl)-3-(2-naphthyl)-2- 
10 aminopropionamide; 

N-methyl-N-benzyl-3-(2-naphthyl) -2-aminopropionamide; 
N-methyl-N- ( 3 -f luc^obenzyl) -3- (2-naphthyl) -2- (1,1- 
dimethylethoxycarbonylamino)propionamide; 
benzyl 3-phenyl-2-aminopropionate7 and 
15 4—nitrobenzyl 3 —phenyl—2—aminopropionate. 

The alkyl, alkenyl and alkynyl groups referred to 
with respect to any of the above formulae may represent 
straight, branched or cyclic groups• Thus, for example, 
suitadale alkyl groups include methyl, ethyl, n- or iso- 
20 propyl, n—, sec—, iso— or tert—butyl, cyclopropyl, 

cyclobutyl, cyclopentyl or cyclohexyl, and cycloal3cyl- 
a,i]cyl groups such as cyclopropylmethyl; suita b le alkenyl 
groups include vinyl and allyl; and suitable alkynyl 
groups include propargyl- 

25 The term "halo" as used herein includes fluoro, 

chloro, bromo and iodo, especially chloro and fluoro. 

Where Q represents substituted phenyl, naphthyl, 
indolyl, benzothiophenyl, benzofuranyl, indazolyl or 
benzyl, suit«ible substituents include Ci_6 alkyl, C 2-6 
alkenyl, C 2-6 alkynyl, halo, cyano, nitro, 
trifluoromethyl, trimethylsilyl, SR^, SOR , SO 2 R , OR , 
NR^R^, NR^COR^, NR^COOR^, COOR® or CONR®R*^, where R® and 
are as above defined. One or more siibstituents may be 
present and each may be located at any available ring 
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position, except, where is optionally substituted 
indolyl or indazoiyi, the nitrogen atom. Where is 
optionally substituted indolyl or indazoiyi, suitable 
nitrogen substituents include Ci_ 5 al}cyl, optionally 
5 substituted phenyl (Ci-^allcyl), COOR^ or CONR^R^, wherein 
R^ and R" are as above defined. 

In one embodiment, the present invention provides 
compounds of formula (lA); 




1 4 


wherein X, Y and Z are as defined for formula (I); 

represents a phenyl group sxibstituted by one or 
20 more halo, or a group of structure 



( 0 ») 

wherein is N-R®, O or S, wherein R® is H or Ci-.^ 

30 alkyl; 

F and G either each independently represent N or CH, 
or both are CH 2 i and 

when is N-R® either F and G are each 
independently N or CH and the dotted line represents a 
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bond, or F and G are each CH 2 and the dotted line is 
^d}sent, and when is O or S, then F and G are both CH 

and the dotted line represents a bond; 

each may be a sxibstituent on any available 
5 position of the ring systen of Q^, except on W^, and 

independently represents Ci-g alkyl, C^-e alkoxy, halo, 
trifluoromethyl or CONR^Ry, wherein R^ and R^ each 
independently represent H, alkyl, phenyl or 

trifluoromethyl; 

10 n is 0 , 1, 2 or 3; 

and R^^ each independently represent H, Ci-g 

alkyl, phenyl(Ci _4 alkyl) (optionally substituted in the 
phenyl ring by one or more of Ci—g alky 1 , Ci_g alkoxy, 
halo and trifluoromethyl), COR^, COOR^', CONHR^ or S 02 R^ 
15 where R* is Ci-g alkyl or phenyl (optionally substituted 
by one or more pt Ci-g alkyl, Ci_g alkoxy, halo and 

trifluoromethyl) ; 

Ri2 represents H or alkyl; 

r 13 represents H, Ci-g alkyl or phenyl (optionally 
20 substituted by one or more of Ci-g alkyl, C 2-6 alkenyl, 
C 2-6 alkynyl, halo, cyano, nitro, trifluoromethyl, SCH 3 , 
SOCH 3 , SO 2 CH 3 , OR^, NR^R^, NR^CORy, NR^COORy, COOR^ or 
CONR^R^/ where and are as above defined) ; 

r 14 represents a phenyl group which may optionally 

25 be substituted by one or more of 5 allcyl, C 2—6 
alkenyl, C 2-6 alkynyl, halo, cyano, nitro, 
trifluoromethyl, SCH 3 , SOCH 3 , SO 2 CH 3 , OR , NR R^, 
NR^COR^, NR^COORy, COOR^ or CONR^R^, where R^ and R^ are 

as edaove defined; 

with the exception of 
benzyl 3 -( 3 -indolyl)- 2 -aminopropionate; 

4 -xiitrobenzyl 3 —(3—indolyl) — 2 -aminopropionate, 
4 -nitrobenzyl 2- (1, l-dimethylethoxycarbonylamino) -3-(3- 
indolyl) propionate; 
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1 n 


15 


20 


25 


benzyl 2-(1,l-dimethyletboxycarbonylamino)-3-(3- 
indolyl)propionate; 

4-metlioxybenzyl 2- (1,1-dlmethylethoxycarbonylanlno) -3- (3- 
indolyl)propionate; 

2,4, S-trimethylbenzyl 3-(3-indolyl)-2-cuainopropionate; 
benzyl 3-(3-indolyl)-2-((4-iBethylphenyl) 
sulphoneuDido) propionate; 

benzyl 2-(1, l-diinethylpropyloxycarbonyl€iinino)-3-(3- 
indoly 1) propionate; 

4-nitrobenzyl 2-aceta2ido-3-{3-indolyl)propionate. 

The point of attachment of may be through any 
available ring atqm, but will preferzdaly be through F or 
G • 

One subgroup of compounds of formula (lA) are 
compounds wherein amd each independently 
represent H, allcyl, phenyl(Ci _4 alkyl) (optionally 

substituted in the phenyl ring by one or more of 
alkyl, Cx-6 alAoxy, halo and trifluoromethyl), COR^, 

COOR^ or CONHR^ where R^ is as previously defined. 

SuitadDle values of the group Include optionally 
substituted phenyl, 3-indolyl, 1-naphthyl, 2-naphthyl, 3- 
naphthyl, benzyl, 3-indazolyl, 3-benzothiophenyl and 3- 
benzofuremyl. 

When is optionally substituted phenyl it 
preferably represents dichlorophenyl or unsubstituted 
phenyl, more preferably 3,4-dichlorophenyl. 

Preferably is 3-indolyl or 3-benzothiophenyl 
A preferred subgroup of compounds according to 
formula (lA) is represented by con^KJunds of formula (IB): 
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(IB) 

10 Wherein R®, R*^, R^°, R^^, R^^/ R^^. X, Y, Z and n 

are each as defined with reference to formula (lA) . 

A further preferxed subgroup of compounds according 
to formula (lA) is represented by compounds of formula 
(IC) : 

15 



(IC) 

wherein r"^, R^°, R^^, R^^, R^^, > X, Y, Z and n are 

each as defined with reference to formula (lA) . 

25 In the compounds of the invention it is preferred 

that X eind Y together represent =0- 

Preferably Z represents O or NR ®, more preferably O. 
Prefer 2 d)ly at least one of R^ and R^ is other than 
H. In one preferred group of compounds according to the 
30 invention, one of R^ and R^ is selected from COR , CO 2 R 
and CONR^*^, where R° and R*^ as above defined. 
Particularly preferred are compounds wherein one of R^ 
and R^ represents C0(Ci_12®l^^) ' CO (phenyl). 

PreferadJly R^ represents H. 
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Preferably represents substituted phenyl, 
especially disubstituted phenyl. More preferably the 
phenyl substituents will be located in the 3- and 5- 
positions of the phenyl ring. Suitcdile phenyl 
5 substituents include nitro, trifluoromethyl, 

trinethylsilyl, bromo, chloro, fluoro, iodo, cyano, 
methyl, ethyl, cyclopropyl, vinyl, methoxy, phenoxy and 
amino, preferedjly trif luoromethyl. 

Particularly preferred are compounds wherein 
10 represents 3,5-bis(trifluoromethyl)phenyl. 

A preferred subgroup of compounds according to the 
invention is repr^ented by compounds of formula (ID), 
2 md salts and prodrugs thereof: 


0 



wherein 

25 represents 3-indolyl, 3-benzothiophenyl, 3- 

indazolyl, 1-naphthyl, 2-naphthyl or phenyl optionally 
substituted by one or more substituents selected from 
Ci-galkyl, C 2 - 6 alkenyl, C 2 _ 6 alkynyl, halo, cyano, nitro, 
trifluoromethyl, trimethylsilyl, SR®, SOR®, SO 2 R®, OR®, 
NR®r'^, NR®C0R^, NR®C00R^, COOR® or CONR®R^ where R® and 
R are as defined with reference to formula (I) above; 

R and R*"^ each independently represent H; 
Ci-galkyl, optionally substituted by hydroxy, cyano, 
COR*^, C 02 R°, CONR'^*^, or NR^r'^ (where R° and R^^ each 
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independen1:ly represent H, phenyl 

optionally substituted by one or more of Ci« 5 alkyl, 
Ci-gallcoxy, halo or trifluoromethyl) ; phenyl (Ci_ 4 allcyl) 
(optionally substituted in the phenyl ring by one or more 
5 of Ci-gallcyl, Ci-galkoxy, halo amd trifluoromethyl) ; 

COR°; C02R^> CONR*^*^; C0NR‘^C00R“; or S02R*^, where R® and 
R^ are as above defined; and 

R^^ euid R^^ each independently represent Ci-galkyl, 
C 2 - 6 alkenyl, C 2 - 6 alkynyl, halo, cyano, nitro, 

10 trifluoromethyl, trimethylsilyl, OR^, SR®, SOR®, NR®R^, 
NR®COR^, NR®C02R^/ CO 2 R® or CONR®R^, where R® and R^ 
independently represent H, Ci-gallcyl, phenyl or 
trifluoromethyl). 

Preferably represents 3-indolyl, 3- 

15 benzothiophenyl, 3-indazolyl, 1-naphthyl, 2-naphthyl, 

phenyl or 3,4-dihalophenyl, especially 3,4- 

/ 

dichlorophenylAccording to one subgroup of compounds 
of formula (ID), represents 3-indolyl, 3- 
benzothiophenyl, 3-indazolyl or a phenyl group 
20 substituted by one or more halo. 

Particularly preferred are compounds of formula (ID) 
wherein represents 3-indolyl or 3-benzothiophenyl. 

Suitable values for the groups R^° and R^^ include 
H, Ci_6 alkyl, especially methyl, COR® (where R® is Cx--i2 
25 alkyl, especially Ci-geakyl such as methyl or cyclohexyl, 
or phenyl, especially unsubstituted phenyl), COOR® where 
R® is especially Ci_ 4 alkyl such as, butyl, 

for example, t-butyl and SO 2 R®, especially SO 2 CH 3 or 
SO 2 (phenyl). 

_ 2 0 

30 In one subgroup of compounds of formula (ID) , R 

and R^^ each independently represent H, Ci-g al)cyl, 
phenyl(Ci_ 4 allcyl) (optionally substituted in the phenyl 
ring by one or more of Ci-^alkyl, C^-^alkoxy, halo and 
trifluoromethyl), COR^, COOR^, CONHR^ or S 02 R^, where R^ 
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is Ci_ 5 al]cyl or phenyl (optionally substituted by one or 
more of Ci-galkyl,' Ci-galkoxy, halo and trifluoromethyl) , 
such as H, Ci-galkyl, phenyl (Ci- 4 al]cyl) (optionally 
substituted in the phenyl ring by one or more of 
5 Ci_galkyl, Ci-galkoxy, halo and trifluoromethyl), COR^, 
COOR^ or CONHR*. 

PreferzUaly at least one of and R^^ is other than 
H. More prefereJaly one of R^" and R^^ represents COR° 
where R*^ is unstibstituted phenyl or methyl. 

10 Particularly preferred are compounds of formula (ID) 

wherein R^^ and R^^ each represent methyl or 
trifluoromethyl, more preferably trifluoromethyl. 

For use in medicine, the salts of the compounds of 
formula (I) will be non-toxic pharmaceutically acceptadile 
15 salts. other salts may, however, be useful in the 

preparation of ^e compounds according to the invention 
or of their non-toxic pharmaceutically acceptable salts. 
Suitable pharmaceutically acceptable salts of the 
compounds of this invention include acid addition salts 
20 which may, for exeunple, be formed by mixing a solution of 
the compound according to the invention with a solution 
of a pharmaceutically acceptable acid such as 
hydrochloric acid, oxalic acid, fumaric acid, p- 
toluenesulphonic acid, maleic acid, succinic acid, acetic 
25 acid, trifluoroacetic acid, citric acid, tartaric acid, 
carbonic acid or phosphoric acid. Salts of amine groups 
may also comprise quaternary zuamonium salts in which the 
amino nitrogen atom carries a suitable organic group such 
as an alkyl, alkenyl, alkynyl or aralkyl moiety. Thus, 
for exzunple, when both R^ and R^ are other than hydrogen, 
the nitrogen atom to which they are attached may be 
further substituted to give a quaternary ammonium salt. 
Furthermore, where the compoxuids of the invention carry 
an acidic moiety, suitable pharmaceutically acceptable 
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salte tbereof may include metal salts such as alkali 
metal salts, e.g.'sodium or potassium salts; and alkaline 
earth metal salts, e.g. calcium or magnesium salts. 

Suitable salts of the compounds of the invention 
5 include the hydrochloride, iodide, oxalate, hemi-oxalate, 
p-toluenesulphonate (tosylate) and trifluoroacetate 
salts. 

The present invention includes within its scope 
prodrugs of the compounds of formula (I) above. In 
10 general, such prodrugs will be functional derivatives of 
the compounds of formula (I) which are readily 
convertible in viyo into the required compound of formula 
(I). Conventional procedures for the selection emd 
preparation of suitable prodrug derivatives are 
15 described, for example, in "Design of Prodrugs", ed. H. 
Bvmdgaard,' Bls^ier, 1985. 

The compounds according to the invention may exist 
both as enantiomers and as diastereomers. It is to be 
understood that all such isomers and mixtures thereof are 
20 encompassed within the scope of the present invention. 

The invention also provides pharmaceutical 
compositions comprising one or more compounds of formula 
(I) in association with a pharmaceutically acceptable 
carrier. Preferably these compositions are in unit 
25 dosage fozrms such as tablets, pills, capsules, powders, 

granules, sterile parenteral solutions or suspensions, or 
suppositories, for oral, parenteral or rectal 
administration. For preparing solid compositions such as 
tzUOlets, the principal active ingredient is mixed with a 
30 pharmaceutical carrier, e.g. conventional teibleting 
ingredients such as corn starch, lactose, 
sucrose, sorbitol, talc, stearic acid, magnesium 
stearate, dicalcium phosphate or gums, and other 
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pharoaceutical diluents, e.g. water, to form a solid 
preformulation coDiposition containing a homogeneous 
mixture of a compoiind of the present invention, or a non¬ 
toxic pharmaceutically acceptable salt thereof. When 
5 referring to these preformulation compositions as 

homogeneous, it is meant that the active ingredient is 
dispersed evenly throughout the composition so that the 
composition may be readily subdivided into equally 
effective unit dosage forms such as tciblets, pills cuid 
10 capsules. This solid preformulation composition is then 
subdivided into unit dosage forms of the type described 
cibove containing ^rom 0.1 to about 500 mg of the active 
ingredient of the present invention. The tablets or 
pills of the novel composition can be coated or otherwise 
15 compounded to provide a dosage form affording the 

advantage of prolonged action. For example, the ted}let 
or pill can comprise an inner dosage and an outer dosage 
component, the latter being in the form of an envelope 
over the former. The two components can be separated by 
20 ein enteric layer which serves to resist disintegration in 
the stomach and permits the inner component to pass 
intact into the duodenum or to be delayed in release. A 
variety of materials can be used for such enteric layers 
or coatings, such materials including a niimber of 
25 polymeric acids emd mixtures of polymeric acids with such 
materials as shellac, cetyl alcohol and cellulose 
acetate. 

The liquid forms in which the novel compositions of 
the present invention may be incorporated for 
administration orally or by injection include aqueous 
solutions, suitably flavoured syrups, aqueous or oil 
suspensions, and flavoured emulsions with edible oils 
such as cottonseed oil, sesame oil, coconut oil or peanut 
oil, as well as elixirs and similar pharmaceutical 
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vehicles. Suitable dispersing or suspending agents for 
aqueous suspensions include synthetic and natural gums 
such as tragacanth, acacia, alginate, dextran, sodixun 
carboxymethylcellulose, methylcellulose, polyvinyl- 
5 pyrrolidone or gelatin. 

The following group of compounds of formula (I) are 
hereinafter referred to as Group A; 
benzyl 3 -( 3 -indolyl)-2-aminopropionate; 

4 -nitroben 2 yl 3-(3-indolyl)-2-aminopropionate; 

10 4-nitrobenzyl 2 -(l, 1-dimethylethoxycarbonylamino)-3-(3- 

indolyl)propionate; 

benzyl 2-(l, 1 -dimethylethoxycarbonylamino) -3-(3- 
indolyl)propionate; 

4-methoxybenzyl 2- (1,1-dimethylethoxycarbonyleunino) -3- (3- 
15 indolyl)propionate; 

2,4,6-trimethy^enzyl 3-(3-indolyl)-2-auBinopropionate; 
benzyl 3- (3-indolyl) -2- ((4-methylphenyl) 
sulphonamido)propionate; 

benzyl 2 -(l, 1 -dimethylpropyloxycarbonylcunino)-3-(3- 
20 indolyl)propionate; 

4-nitrobenzyl 2-acetamido-3 -(3-indolyl)propionate; 
benzyl 3-(l-naphthyl)-2-aminopropionate; 
benzyl 3- (l-naphthyl) -2- (1, l-dimethylethoxycarbonyl 
amino)propionate; 

2 5 benzyl 3 - (2 -naphthyl) -2 -aminoprop ionate; 

N-methyl-N-benzyl 3-(2-naphthyl) -2-(1,1- 
dimethylethoxycarbonyleunino) propionamide; 

N-methyl-N- (4-f luorobenzyl) -3- (2-naphthyl) -2- (1,1- 
dimethylethoxycarbonyl 2 unino) propionamide; 

3 0 N-methyl-N- ( 2-f luorobenzyl) -3- (2-naphthyl )-2-(l,l- 

dimethylethoxycarbonylcuaino) propionamide; 
N-methyl-N-benzyl-3- (l-naphthyl) -2- (1,1- 
dimethylethoxycarbonylcunino) propionaunide; 
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N-methyl-N-(4-f luorobenzyl) -3- (2-naphthyl) -2- 
euninopropionamide) 

N-iiiethyl-N-(2-fluorobenzyl) -3- (2-naphthyl) -2- 
euainopropioneuaide; 

5 N-inethyl-N-(3-fluorobenzyl) -3- (2-naphthyl) -2- 

auninopropionamide; 

N—methyl—N—benzyl—3— (2—naphthyl) —2—etminopropionamide; 
N-methyl-N-(3-fluorobenzyl)-3-(2-naphthyl)-2-(1,1- 
dimethylethoxycarbonylamino) propion€unide; 

10 benzyl 3-(3-indolyl)-2-aminopropionate; and 

4-nitrobenzyl 3-(3-indolyl)-2-euainopropionate. 
Pharmaceutical coi^posltions comprising one or more 
compounds of Group A in association with a 
pharmaceutically accepteUsle carrier are included within 
15 the scope of the present invention. 

The present invention fxirther provides a process for 
the preparation of a pharmaceutical composition 
comprising a compound of formula (I) which process 
comprises bringing a compound of formula (I) into 
20 association with a pharmaceutically acceptcdsle carrier or 
excipient. 

The compounds of formula (I) are of value in the 
treatment of a wide variety of clinical conditions which 
are characterised by the presence of an excess of 
25 tachykinin, in particular substance F, activity. These 
may include disorders of the central nervous system such 
as anxiety, depression, psychosis and schizophrenia; 
neurodegenerative disorders such as dementia, including 
senile dementia of the Alzheimer type, Alzheimer's 
30 disease and Down's syndrome; demyelinating diseases such 
as MS and ALS and other neviropathological disorders such 
as peripheral neuropathy, such as died^etic and, 
chemotherapy-induced neuropathy, and postherpetic and 
other neuralgias; respiratory diseases such as chronic 
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obstrucutive airways disease, bronchopneumonia, 
bronchospasm and Asthma; inflammatory diseases such as 
infleunmatory bowel disease, psoriasis, fibrositis, 
osteoarthritis and rheumatoid arthritis; allergies such 
5 as eczema and rhinitis; hypersensitivity disorders such 
as poison ivy; ophthalmic diseases such as 
conjunctivitis, vernal conjunctivitis, and the like; 
cutaneous diseases such as contact dermatitis, atropic 
dermatitis, urticaria, and other eczematoid dermatitis; 

10 addiction disorders such as alcoholism; stress related 
somatic disorders; reflex sympathetic dystrophy such as 
shoulder/hand syndrome; dysthymic disorders; adverse 
immxinological reactions such as rejection of tr 2 msplanted 
tissues and disorders related to immune enhancement or 
15 suppression such as systemic lupus erythematosis; 

gastrointestinal (GI) disorders amd diseases of the GI 
tract such as disorders associated with the neuronal 
control of viscera such as ulcerative colitis, Crohn's 
disease and incontinence; disorders of bladder function 
20 such as bladder detrusor hyper-reflexia; fibrosing and 
collagen diseases such as scleroderma and eosinophilic 
fascioliasis; disorders of blood flow caused by 
vasodilation and vasospastic diseases such as angina, 
migraine and Reynaud's disease; and pain or nociception, 
25 for example, that attributable to or associated with any 
of the foregoing conditions, especially the transmission 
of pain in migraine. For example, the compounds of 
formula (I) may suitably be used in the treatment of 
disorders of the central nervous system such as 2 uixiety, 
psychosis and schizophrenia; neur©degenerative disorders 
such as senile dementia of the Alzheimer type, 

Alzheimer's disease and Down's syndrome; respiratory 
diseases such as bronchospasm and asthma; infl amm atory 
diseases such as infIcimmatory bowel disease. 
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osteoarthritis and rheumatoid arthritis; adverse 
immunological reactions such as rejection of transplcuited 
tissues; gastrointestinal (GI) disorders and diseases of 
the GI tract such as disorders associated with the 
5 neuronal control of viscera such as ulcerative colitis, 

Crohn's disease zuid incontinence; disorders of blood flow 
caused by vasodilation; and pain or nociception, for 
exeunple, that attributadsle to or associated with any of 
the foregoing conditions or the transmission of pain in 
10 migraine. 

The compounds of formula (I) are particularly useful 
in the treatment gf pain or nociception and/or 
inflammation and disorders associated therewith such as, 
for exeunple, neuropathy, such as diabetic and 
15 chemotherapy-induced neuropathy, postherpetic and other 

neuralgias^asthma, osteroarthritis, rheumatoid arthritis 
and especially'migraine. 

The present invention further provides a compound of 
formula (I), for use in therapy. Included in the present 
20 invention is the provision of a compound selected from 
Group A for use in therapy. 

Alternatively, the present invention provides a 
compound selected from: 

4-nitrobenzyl-3- ( 3-indolyl) -2-aminopropionate; 

25 benzyl- (1,1-dimethylethoxycarbonylamino) -3- (3- 

indoly1)propionate; 

4-methoxybenzy1 2-(1,1-dimethylethoxycarbonylamino)-3-(3- 
indolyl)propionate; 

2,4,6-trimethylbenzyl 3-(3-indolyl)-2-aminopropionate; 

30 benzyl-2-(1,1-dimethylpropyloxycarbonylamino)-3-(3- 

indoly1}propionate; 

benzyl 3- (l-naphthyl)-2-Eaninopropionate; 

benzyl 3-(l-naphthyl)-2-(1,1-dimethylethoxycarbonyl 

cuaino) propionate; 


wo 93/01169 


PCr/GB92/01214 


- 22 - 

benzyl 3-(2-naphthyl)-2-aminopropionate; 
N-methyl-N-benzyl'3- (2-naphthyl)-2-(l,l- 
dime thy 1 ethoxy carbonyl amino) propioneimide; 

N-methyl-N- (4-f luorobenzyl) -3- (2-naphthyl) -2- (1,1- 
5 dimethylethoxycarbonyl amino) propionamide; 

N-methyl-N-(2-f luorobenzyl) -3-(2-naphthyl) -2-(l,l- 
dimethylethoxycarbonylamino) propionamide; 
N-methyl-N-benzyl-3- (l-naphthyl)-2-(l,l- 
dimethylethoxycarbonylcimino) propionamide; 

10 N-methyl-N-(4-fluorobenzyl) -3- (2-naphthyl) -2- 

aminopropionaunide; 

N-methyl-N- (2-fluqrobenzyl) -3- (2-naphthyl) -2- 
amlnopropionamide; 

N-methyl-N-(3-f luorobenzyl) -3- (2-naphthyl) -2- 
15 aminopropionauaide ; 

N-methyl-N-benz^l-3-(2-naphthyl) -2-aminopropionamide; 
N-methyl-N- (3 -f luorobenzyl) -3-(2-naphthyl) -2- (1,1- 
dime thy 1 ethoxy carbonyl amino) propionamide; 

L-benzyl 3 —phenyl-2 -aminopropionate; 

20 L-4-nitroben2yl 3 -phenyl- 2 -aminopropionate. 

4 -nitrobenzyl-3-phenyl-2-aminopropionate, for use in 
therapy. 

According to a further or alternative aspect, the 
present invention provides a compound of formula (I) for 
25 use in the mauiufacture of a medicament for the treatment 
of physiological disorders associated with an excess of 
tachykinins, especially substance P. It is to be 
understood that among the compounds of formula (I) which 
the present invention provides for use in the manufacture 
30 of a medicament for the treatment of disorders associated 

with an excess of tachykinins are compounds of Group A- 
For example, the present invention provides the use 
of a compound selected from: 
benzyl 3-(3-indolyl) -2-aminopropionate; 
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benzyl-3-(3-indolyl)-2-((4-methyIpheny1) 
sulphonamido) propionate; 

4-nitrobenzyl 2-(l,l-dilnethylethoxycarbonyl^nttino)-3-(3- 
indolyl )propionate; 

^“^itrobenzyl 2—acetainido—3—(3—indolyl)propionate; 
benzyl 3-phenyl 2-aiftinopropionate; 

for the manufacture of a medicament for the treatment of 
disorders associated with an excess of tachykinins. 

In particular, the present invention provides a 
compound of formula (I) for the manufacture of a 
medicament for the treament of pain or inflammation and 
disorders associat;ed therewith. 

The present invention also provides a method for the 
the treatment or prevention of physiological disorders 
associated with an excess of tachykinins, especially 
substance P, wh^ch method comprises administration to a 
patient in need thereof of a tachykinin reducing amount 
^ compound of formula (I) , or a composition comprising 
a compound of formula (I) . It is to be understood that 
such method includes a method wherein the compound of 
formula (I) is selected from compoiinds of Group A. 

In the treatment of the conditions associated with 
an excess of tachykinins, a suitable dosage level is 
about 0.001 to 50 mg/kg per day, in particular edsout 0.01 
to ahont 25 mg/kg, such as from about 0.05 to aO^out 10 

per day. For example, in the treatment of 
conditions involving the neurotransmission of pain 
sensations, a suitable dosage level is about 0.001 to 25 
mg/kg per day, preferably about 0.005 to 10 mg/kg per 
day, and especially about 0.005 to 5 mg/kg per day. The 
compounds may be administered on a regimen of 1 to 4 
times per day, preferably once or twice per day. 
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The compounds according to the invention wherein Z 
is O or S may be prepared from intermediates of formula 

(II) : 



, (II) 

wherein R^, R^, R^, Q^, X and Y are as defined for 
formula I, emd Z is O or S, by reaction with a compound 
15 of formula Hal-CHR'^R^, where and R^ are as defined for 
formula (I) and' Hal is halo, such as bromo, chloro or 

iodo, in the presence of a base. 

Favoured bases of use in the reaction are caesium 
carbonate and sodium hydride. Conveniently the reaction 
20 is effected in a suitable orgeuiic solvent, such as an 

alcohol, for example, methanol, or an anhydrous solvent, 
for ex€uiiple, anhydrous dimethylformamide. Compounds of 
formula (II) wherein both R^ and R^ represent H may 
require replacement of either R^ or R^ by a protecting 
25 group for the duration of the reaction. 

The compounds of formula (I) wherein Z is NR® and X 
juid Y together represent =0 may be prepared from 
intermediates of formula (II) wherein Z is O and X and Y 
together represent =0 (formula (IIA)) by reaction with 
compotmds of formula HNR®-CHR^R®, wherein R^, R^ and R® 
are as defined for formula (I) . Preferably, the reaction 
is effected in the presence of a coupling agent, such as 
dicyclohexy Icarbodiimide. 
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Compounds according to the invention wherein X and Y 
both represent H etnd Z represents S may also conveniently 
be prepared by conversion of the hydroxyl group of 
compoiinds of formula (II) wherein X and Y both represent 
hydrogen and Z is O to a leaving group, for example, by 
reaction with mesyl chloride or tosyl chloride, followed 
by reaction with a compound of formula R^R^CSH, in the 
presence of a base. Suitcdsle bases include, for example, 
metal hydrides, such as sodium hydride. The reaction is 
conveniently effected in an anhydrous organic solvent, 
such as anhydrous dimethyl formzunide. 

The compound^ according to the invention wherein Z 
is NR® and X and Y both represent H may be prepared from 
the corresponding compounds of formula (I) wherein X and 
Y together represent =0, by reduction. Suitable reducing 
agents include, for example, metal hydrides, such as 
lithium aluminium hydride, and borane. Conveniently the 
reaction is effected in a suitable organic solvent, such 
as an ether, for exzunple, tetrahydrofuran. 

Intermediates of formula (IIA) (i.e. wherein Z is O 
and X and Y together represent =0) are commercially 
availedile or may be prepared by standard syntheses of 
amino acids. Such syntheses are well known to persons 
skilled in the art and are described, for example, in 
Chemistry and Biochemistry of the Amino Acids , ed. G. C. 
Barrett, Chapman and Hall, 1985. 

Intermediates of formula (II) wherein X and Y are H 
and Z is S may be prepared from the corresponding 
Intermediates of formula (II) wherein Z is O by treating 
the latter compound with Lawesson's reagent or phosphorus 
pentasulphide in a suitable solvent, e.g. pyridine, at 
cunbient or elevated temperature, suitably at the reflxix 
temperature of the chosen solvent. 


30 


wo 93/01169 


PCr/GB92/01214 


- 26 - 

Intermediates of formula (II) where X and Y are =o 
and Z is S may be'prepared from the corresponding 
compounds of formula (IIA) by reaction with thionyl 
chloride, to give am acyl chloride, followed by treatment 

5 with hydrogen sulphide. 

Intermediates of formula (II) wherein X and Y both 
represent H may be prepared from intermediates of formula 
(II) wherein X and Y together represent =0 by reduction. 
Suitable reagents and procedures will be readily apparent 

10 to persons skilled in the art. 

Compounds of formula (I) may also be prepared from 

other compounds o^ formula (I) • Thus, for example, 
compounds of formula (I) wherein one or both of and 
represent H may be reacted with an optionally substituted 
15 alkylating agent or an acylating agent to produce 

compounds of formula (I) wherein one or both of and 
represent an optionally substituted alkyl group or an 
acyl group. Suitable procedures are described in the 
accompanying examples, or will be readily apparent to one 

20 skilled in the art. 

Conversely, compounds of formula (I) wherein one or 
both of R^ and R^ represent, for example, an acyl or a 
benzyl group, may be converted to compounds of formula 
(I) wherein one or both of R^ and R^ represent H by, for 
25 example, hydrolysis or catalytic hydrogenation- Suitable 
reagents and conditions are decribed in the accompanying 
examples, or will be readily apparent to one skilled in 

the art of orgamic chemistry. 

the above^described processes for the 
30 preparation of the compounds according to the invention 

give rise to mixtures of stereoisomers, these isomers may 
be separated, suitably by conventional techniques such as 
preparative chromatography. 
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The novel compounds may be prepared in racemic form, 
or individual enailtiomers may be prepared either by 
enantiospecific synthesis or by resolution. The novel 
compounds may, for exeunple, be resolved into their 
5 component enantiomers by standard techniques, such as the 
formation of diastereomeric pairs by salt formation with 
an optically active acid, such as (-)-di-p-toluoyl-d- 
tartaric acid eind/or (+)-di-p-toluoyl-l-t 2 urtaric acid 
followed by fractional crystallization and regeneration 
10 of the free base. The novel compoiinds may also be 

resolved by formation of diastereomeric esters or cunides, 
followed by chromatographic separation and removal of the 
chiral auxiliary. 

During any of the above synthetic sequences it may 
15 be necessary and/or desiredale to protect sensitive or 

reactive groups on emy of the molecules concerned. This 
may be achieved by means of conventional protecting 
groups, such as those described in Protective Groups in 
Organic Chemistry , ed. J.F.W. McOmie, Plenum Press, 1973; 
20 and T.W. Greene and P.G.M. Wutts, Protective Groups in 
Organic Synthesis . John Wiley & Sons, 1991. The 
protecting groups may be removed at a convenient 
subsequent stage using methods Joiown from the art. 

The following non-limiting Exeunples illustrate the 
preparation of compoxmds according to the invention. 
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EXAMPLE 1 : 3 . 5 -Diniethvlbenzyl 2-(l.l- 
H 1 Tti Pt.h yleth oxvcarfaop aminoVS-C 3-iiidol vl )propionate 

N a BOC-L-Tryptbphan (7.6g) was dissolyed in methanol 
(lOOml) and water (lOml). Cesium carbonate (4.05g) in water 
(50ml) was added and tbe solyent was remoyed in yacuo . The 
residue was azeotroped with anhydrous dimethylfonnamide (2 x 
100ml). 3,5-Dimethylbenzyl bromide (5.0g) in 

dimetbylformamide (10ml) was added to a solution of the cesium 
salt in dimethylformamide (100ml) and tbe reaction was stirred 
for 16 hours. Tbe solyent was remoyed in vacuo and the residue 
was partitioned between ethyl acetate and water. The orgamc 
phase was dried (MgSO^) and the solvent was removed in vacuo 
to give a solid which was recrystallised from ethyl 
acetate/petroleum ether to yield the title compound as a white 
solid (6.83g). m.p.''152-153“C. NMR (360 MHz, CDCI3) 5 
8.00 (IH, s), 7.54 (IH, d, J = 8Hz), 7.32 (IH, d. J = 8Hz), 7.16 
(IH, t, J = 7Hz), 7.09 (IH, t, J = 7Hz), 6.95 (IH, s), 6.64 (3H, s), 
5.09-5.07 (IH, m), 5.00 (2H, m), 4.70-4.67 (IH, m), 3.29-3.28 (IH, 
m), 2.29 (6H, s), 1.42 (9H, s). Found: C, 70.51; H, 7.28; N, 6.53 
C25H30N2O4. 0.25 (H2O) requires C, 70.32; H, 7.20; N, 6.56%. 


EXAMPLE 2 : 2 - M e t h 0 x y b e n z y 1 2-(l .l- 
fjiTnpth yl athoTvcarb ^nyl ami nn)-3-( 3-indolyl)propionate 

Following the method of Example 1, 2-methoxybenzyl 
chloride (3.9) and N a BOC-L-tryptophan (7.6g) gave the title 
compound which was recrystallised from ethyl 
acetate/petroleum ether (3.4g), m.p. 132-133®C. ^H NMR (360 
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MHz, CDCI 3 ) 5 7.99 (IH, s), 7.56 (IH, d, J = Hz), 7.33-7.07 (5H, 
m), 6.93-6.66 (3H, m), 5.21-5.07 (3H, m), 4.70-4.67 (IH, m), 3.01 
( 3 H, s), 3.30 (IH, m), 1.41 (9H, s). Found: C, 67.91; H, 6.65; N, 
6.60; C 24 H 23 N 2 O 5 requires C, 68.00; H, 6.70; N, 6 . 66 %. 


F.YAMPT.K .?• Rftngryl 2-/'l, 1 -Hinrieth'vlethoxvcarfaQnvlamino)-343- 
indolvDpropionate 

Following the method of Example 1 , benzyl bromide (0.85g) 


J XT T Q 


KOrT\ 0-1 








which was recrystallised from ethyl acetate/petroleum ether 
(1.3g), m.p. 132-133®C. ^H NME (360MHz, CDao) 7.99 (IH, s), 
7.54 (IH, d, J = 7Hz), 7.33-7.07 ( 8 H, m), 6.60 (IH, s), 5.07 (2H, d. 


J = 7Hz), 4.68-4.64 (IH, m), 3.29-3.27 (IH, m), 1.42 ( 9 H, s). 


Found: C, 70.03; H, 6.64; N, 7.10; C)23H2gN20^ requires C, 
69.93; H, 6.84; N, 7^2%. 


EXAMPLE 4 : 3.5-Dimethvbenzvl 2-acetamido-3-(3- 
indoIvDpropionate 

a) 3.5-DimethYlbenzYl 2-amino-3-(3-indolyl)propionate 

20 Hydmrtilnridp 

3,5-Dimethylbenzyl 2 -(l,l-dimeth 3 dethoxycazhonylamino)- 3 - 
(3-indolyl)propionate (l.Og) was dissolved in dry tetrah 3 rdrofuran 
( 20 ml). Saturated methanolic hydrochloric add ( 10 ml) was 
added and the reaction was stirred for 16 hours. The solvent 
25 was removed in vacuo and the residue was recrystallised &om 
ethanol/diethyl ether to yield 3,5-dimethylbenzyl 2-aniino-3-(3- 
indolyDpropionate hydrochloride (0.71g), m.p. 213-214°C. 
»H NMR (360 MHz Dg DMSO) 5 11.09 (IH, s), 8.64 (IH, s), 7.51 
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(IH, d, J = 7Hz), 7.38 (IH, d, J = 7Hz), 7.20 (IH, d, J = 2Hz), 
7.10 (IH. t, J = 7Hz), 6.98 (IH, t, J = 7Hz), 6.94 (IH, s), 6.76 (2H, 
s). Found: C, 66.25; H, 6.67; N, 7.71, 020^22^2^2* 


0.25(H20) requires C, 66.11; H, 6.52; N, 7.71%. 

b) a ^ /^rumptfavlbenzy] 9.-a^tjiTni do-3-(3-in dolvi)propionate 
The product of part (a) (500mg) was dissolved in dry 
pyridine (500pL) and acetic anhydride (500 m 1<) was added. The 
reaction was stirred for 16 hours and then ethyl acetate (50ml) 
_J TKa cnliitinn wa.<? washed with hydrochloric acid 

wcis jk4-4.W - ---_ 

(5N, 50nil), brine (50ml) and water (50ml). The organic phase 
was dried (MgS04), filtered and the solvent was removed in 
vacuo to yield an oil which was purified by chromatography on 
silica gel using ethyl acetate/petroleum ether (3:2) to yield the 
title compound as a white solid (0.17g), m.p. 145-146 C. 
^H NMR (360 MHz,''CDCl3) 5 8.19 (IH, s), 7.51 (IH, d, J = 7Hz), 
7.33 (IH, d, J = 7Hz), 7.18 (IH, t, J = 7Hz), 7.09 (IH, t, J = 7Hz), 
6.97 (IH, s) 6.87 (2H, s), 6.77 (IH, d, J = 2Hz), 6.03 (IH, d, 
J = 8Hz), 5.06-4.97 (3H, m), 3.37-3.26 (2H, m), 2.30 (6H, s), 1.94 
(3H, s). Found: C, 71.62; H, 6.69; N, 7.59, C22H24N203- 


0.25(H20) 


requires C, 71.56; H, 6.88; N, 7.50%. 


.«> • 3.5-Dimethvlbenzvl 2 -cvclohe»anerarhoTanudo-3- 
/.^-indolvDnropionate 

Following the method of Example 4b) cyclohexyl carbonyl 
chloride (SOOp-L) and 3,5-dimethylbenzyl 2-amino-3-(3- 
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indolyDpropionate hydrochloride (500 mg) gave the title 
compound after chromatography on silica using ethyl 
acetate/petroleum eth^r (1:4) (O.lSg), m.p. 143-144“C. NMR 
(360 MHz, CDa 3 ) 5 8.11 (IH, s), 7.52 (IH, d, J = THz), 7.34 (IH, 
5 d, J = THz), 7.18 (IH, t, J = THz), 7.09 (IH, t, J = THz), 6.96 (IH, 
s), 6.86 ( 2 H, s), 6.60 (IH, d, J = 2 Hz), 5.97 (IH, d, J = 8 Hz), 5.02- 
4.97 (3H, m), 3.31 (2H, d, J = 5Hz), 2.30 ( 6 H, s), 2.07-1.96 (IH, 
m), 1.80-1.10 (lOH, m). Found: C, 74.35; H, 7.49; N, 6.42; 

^27®^32^2®3* 0-2 (H 2 O) requires C, 74.61; H, 7.53; N, 6.47%. 
10 

EXAMPLE 6 : 3.5-Dimethvlbenzvl 3-(3-indolvl)-2- 

> 

hPTi ranri d opropionate 

Following the method of Example 4b), benzoyl chloride 
(500|iL) and 3,5-dimethylbenzyi 2-amino-3-(3-iodolyl) propionate 
15 hydrochloride (d^OOmg) gave the title compound after 
chromatography on silica using ethyl acetate/petroleum ether 
( 3 : 2 ) ( 0 . 21 g), m.p. 133-134‘»C. ^H NMR (360MHz, CDCI 3 ) 5 8.10 
(IH, s), 7.67 (IH, d, J = THz), 7,53 (IH, d, J = THz), 7.49-7.25 
( 4 H, m), 7.17 (IH, t, J = THz), 7.05 (IH, t, J = THz), 6.97 (IH, s), 
20 6.89 (2H, s), 6.82 (IH, d, J = 2Hz), 6.68 (IH, d, J = 8 Hz), 5.18 

(IH, m), 5.06 ( 2 H, s), 3.46 ( 2 H, m), 2.3 ( 6 H, s). Found: C, 75.24; 
H, 6.20; N, 6,50; C 27 H 20 N 2 O 3 . 0.25(H2O) requires C, 74.90; 
H,6.22; N,6.51%. 

25 EXAMPLE 7 : .^^.^t-Dimethylbenzyl 2-(NJ»J-dimethvlamino)-3-(3- 
indolvDpropionate Hydrochloride 
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3.5- Diniethylbenzyl 2-ainino-2-(3-indolyl)propionate 
hydrochloride salt (500mg) was dissolved in methanol (SOml) 
and sodixim cyanoborbhydnde (220mg) and acetic acid (Iml) 
were added. The reaction was cooled to 0®C and formaldehyde 
solution (38% w/v, 300mg) in methanol (20ml) was added over 
0.25 hours. The reaction was stirred for 2 hours and then the 
solvents were removed in vacuuo. The residue was partitioned 
between dichloromethane and saturated sodium bicarbonate 
solution. The organic extract was dried and evaporated to yield 
an oil which was purified by column chromatography on silica 
using ethyl acetate/petroleum ether (4:1). The oil thus obtained 
was treated with methanolic hydrochloric add and the solvent 
was removed to yield the title compound as a white soHd (95mg), 
m.p. 129-130®C. NMR (360 MHz, Dg DMSO) 5 11.11 (IH, s), 
7.64 (IH, d,' J = >rHz), 7.39 (IH, d, J = 7Hz), 7.16 (IH, d, 
J = 2Hz), 7.11 (IH, t, J = 7Hz), 7.01 (IH, t, J = 7Hz), 6.88 (IH, s), 
6.55 (2H, s), 4.95 (IH, d, J = 12Hz), 4.81 (IH, d, J = 12Hz), 4.38- 
3.28 (2H, m), 2.91 (6H, m), 2.17 (6H, s). Found: C, 66.19; H, 
6.96; N, 6.98; C22H26N202- ^Cl. 0.6(H2O) requires C, 66.43; 
H, 7.14; N, 7.04%. 

EXAMPLE 8 : 3^5-DimethvlbenzYl 3-(3-indolYl)-2-(N.N,N- 
t^Tnoth ylnTninpypropionate Iodide 

3.5- Dimethylbenzyl 2-(N,N-dimethylamino)-3-(3- 
indolyDpropionate (500mg) was dissolYed in acetone (1ml) and 
diethyl ether (2.0ml). lodomethane was added and the reaction 
was stirred for 16 hours. The predpitate which had formed was 


wo 93/01 169 


PCr/GB92/01214 


-33- 

filtered and dried to yield the title compound (350ing), m.p. 164- 
165®C, NMR (360 MHz, Dg DMSO), 5 11.07 (IH, s), 7.56 (IH. 
d, J = 7Hz), 7.41 (IH, d; J = 7Hz), 7.18-7.03 (3H, m), 6.67 (IH, s), 
6.42 (2H, 8 ), 4.90 (IH, d, J = 12Hz), 4.75 (IH, d, J = 12Hz), 4.62- 
5 4.58 (IH, m), 3.66-3.61 (IH, m), 3.31 (9H, s), 3.38-3.29 (IH, m), 

2.14 ( 6 H, s). Found: C, 55.69; H, 6 . 12 ; N, 5.66 
C 23 H 30 N 2 O 2 I requires C, 55.99; H, 6.13; N, 5.689E>. 

EXAMPLE 9 : Diphenvlmethyl 2-acetamido-3-(3- 

10 mdolvDpropinnata 

Following the method of Example 1 , bromodiphenyl 
methane (5.0g) and N-acetyl-D,L-tryptophan (5.0g) gave the title 
compound which was recrystallised firom diethyl ether ( 2 . 2 g), 
m.p. 147-148®C, ^H NMR (360MHz, CDCn 3 ) 6 7.88 (IH, s), 7.47 
15 (IH, d, J = 7Hz), 7*'34-7.28 (15H, m), 6.67 (IH, s), 6.40 (IH, d, 
J = 2 Hz), 5.95 (IH, d, J = 7Hz), 5.14-5.09 (IH, m), 3.40-5.09 ( 2 H, 
m), 1.91 (3H, s). Found: C, 75.53; H, 6.04; N, 6.88 C 26 H 24 N 2 O 3 
requires C, 75.71; H, 5.86; N, 6.79%. 

20 EXAMPLE 10 : 3.5-BistrifluoromethvlbenzYl-2-aftp<-AmiriA-^- 

(3- ^nzorb1thien^ )prnpinnatp 

Anhydrous caesium carbonate was added to a solution of N- 
ace(yl-^-(3-benzo[b}thienyl)-DL-alanine (473mg) [PJN. Rao et aL, 
Int. J. Peptide Protein Res. 29,118-125,1987] in dry maihannl 
(50ml). The solution was stirred at room temperature for 30 
minutes, diluted with toluene (50ml) and the solvent removed 
imder reduced pressure. The resulting product was re-dissolved 
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ill dry DMF (50ml) and 3 , 5 -bistrifluoromethylben 2 yl bromide 
(0.65ml) added. The solution was stirred at room temperature 
for 24 hours, diluted vdth water ( 100 ml) and extracted with 
diethyl ether (2 x 100ml). The organic layers were separated, 
dried over (MgS 04 ), filtered and the solvent removed under 
reduced pressure. Recrystallisation fimm isopropanol afforded 
the title compound as colourless needles, mp 129-130 C, H 
NMR 5 (CDag) 1.97 (3H. s, NHCOCHg). 3.44 (IH. t, J = 6.0Hz, 
xraTT:Tr'n_'> ^ 09. HH. d. J = 8.0Hz, OCHH-Ar), 5.04 (IH, d, J = 

A1 W — — X--/ / ’ - 

7 . 0 Hz, CHHCHCO 2 ), 5.06 (IH, d, J = 7.0Hz, CmCTIC 02 ), 5.12 
(IH, d, J = 8.0Hz, OCIS-Ar), 6.00 (IH, s, NHCOCH 3 ), 7.25 (IH, 
s, SCHC), 7.36 (2H, m, Ar-H), 7.60 ( 2 H, s, Ar-H), 7.72 (IH, m, 
Ar-H), 7.75 (IH, m, Ar-H), 7.82 (IH, m, Ar-H). m/z (ET^) 489. 
Found: C, 53.70; H, 3.50; N, 2.86; C 22 H 17 NO 3 SF 6 requires C, 
53.99; H, 3.84; N, 2 . 86 %. 

EXAMPLE 11 : .3.5-Bistrifluoromethyl benzvl-2-aretamido-3- 
( 3- dndazolvl)propionate 

Caesium carbonate (82mg) was added to a solution of 2- 
acetamido- 3 -( 3 -indazolyl) propionic add (200ing) [H>R. Snyder et 
al.. J. Amer. Chem. Soc. 74, 2009,1952] in dry methanol ( 10 ml). 
The resulting solution was stirred for 30 minutes at room 
temperature and then reduced to dryness in vacim. The 
recovered white solid was redissolved in dry dimethylformamide 
( 5 ml) and treated with 3 , 5 -bistrifluoromethylbenzyl bromide 
(92mg). The resulting solution was stirred at room temperature 
for 18 hours. The reaction mixture was diluted with water 
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(SOml) and extracted into ethyl acetate (50ml). The organic 
layers were separated, dried (MgSO^), filtered and the solvent 
removed under reduced pressure. Recrystallisation from 
isopropenol afforded the title compound, mp 120 *'C (dec.). 

5 (360MHz, DMSO) *H NMR 6 1.99 (3H, s, NCOCH 3 ), 3.45 (IH, 

m, OCHHAr), 3.66 (IH, m, OC^Ar), 5.11 (3H, m, NCHCO and 
CHCH 2 ), 8.75 (IH, bs, CH 3 CONH), 7.14 (IH, m, ArH), 7.25 (3H, 
m, ArHO, 7.40 (IH, m, ArH), 7.57 (2H, s, CF 3 CHCH 2 ), 7.67 (IH, 
s, CF 3 CHCF 3 ); m/z 473 (M+); Foun±: C, 53.57; H, 3.57; N, 8.87; 
10 C 2 iHj^> 7 N 303 Fg requires C, 53.28; H, 3.62; N, 8.63%. 

) 

EXAMPLE 12 : 2 -Trifluoromethvlbenzvl 3-(3-indolvl)-2- 
hariTami dopropionate 

To a suspension of L-Tryptophan (5.1g) in saturated 
15 aqueous sodium chrbonate solution ( 100 ml) was added a 
solution of benzoyl chloride (5g) in dioxane (100ml) over a period 
of 1 hour. The reaction mixture was then stirred for a further 2 
hours. Water (100ml) was then added to the reaction mixture 
and unwanted organics were extracted into ethyl acetate (5 x 
20 100ml). Hydrochloric add ( 5 N) was then added to the aqueous 

layer emd the firee add was extracted into ethyl acetate (250nil), 
dried (MgS 04 ) and solvent was removed in vacuo to afford a 
pale brown solid. A portion of this solid (0.5g) was added to a 
solution of caesium carbonate (0.26g) in methanol ( 20 ml). Once 
25 a dear solution was obtained, the solvent was removed in vacuo 
to leave a white solid. Dimethylformamide ( 20 ml) was added to 
the residue, then 2-trifluoromethylbenzylbromide (0.17g) was 
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added and the reaction was stirred for 16 hours at ambient 
temperature. The solvent was removed in vacuo, the residue 
was dissolved in dichloromethane (100ml) and washed with 
water (2 x 50ml), and dried (MgS 04 ). The solvent was removed 
5 in vacuo to afford a white solid. The product was purified by 
recrystallisation from ethyl acetate/petroleum ether to give the 
title compound (0.58g), m-p. 117®C. NMR (360MHz, CDClg) 
5 8.06 (IH, s), 7.66 (2H, d, J = 7.2Hz), 7.57-7.33 (9H, m), 7.16 
(IH, t, J = 7.2Hz), 7.06 (IH, t, J = 7.2Hz), 6.92 (IH, d, J = 
10 2.1Hz), 6.66 (IH, d, J = 7.2Hz), 5.35 (IH, d, J = 14.4Hz), 5.30 

(IH, d, J = 14.4Hz), 5.22 (IH, m), 3.46 {2H, d, J = 7.2Hz). 

J 

EXAMPLE 13 : 3-Trifluoromethvlbenzvl 3-(3-indolyl)-2- 
beuzami dopropionate 

15 Following the^fiiethod of Example 12, 3-trifluoromethyl 

benzybromide gave the title compound, mp 118®C. ^H NMR 
(360MHz, CDClg) 5 8.01 (IH, s), 7.66 (2H, d, J = 7.2Hz), 7.59- 
7.33 (9H, m), 7.16 (IH, t, J = 7.2Hz), 6.65 (IH, d, J = 2.2Hz), 
6.66 (IH, d, J = 7.2Hz), 5.19 (IH, m), 5.13 (2H, s), 3.44 (2H, d, J 

20 = 7.2Hz). 

EXAMPLE 14 : 4-Chlorobenzvl 3-(3-indolyl)-2- 
bATiTaTm dQ propionate 

Following the method of Example 10, 4-chlorobenzyichloride 
gave the title compound, m.p. 119°C. NMR (360MHz, 
CDQg) 5 8.01 (IH, 8), 7.67 (2H, d, J = 7.2Hz), 7.54-7.04 (IH, m). 
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6.62 (IH, d, J = 2.5Hz). 6.66 (IH, d, J = 7.2Hz), 5.17 (IH, m), 
5.07 (2H, m), 3.43 (2H, d, J = 7.2Hz). 

EXAMPLE 15 : 3.5-Bi8trifluoromBthYlhpnryl 2-acetamidn..^./.<l- 
5 indolvDompi nnatP 

Following the method of Example 1 , 3,5- 
bistrifluoromethylbenzyl bromide (6.16g) and N acetyl-L- 
tryptophan (4.92g) gave the title compound which was 
recrystallised from ethyl acetate/petroleum ether ( 3 . 7 g), m.p. 
10 147-148°C. NMR (360MHz, CDCI 3 ) 6 8.01 (IH, s), 7.83 (IH, 

s), 7.61 (IH, s), 7.51 (IH, d, J = 8 Hz), 7.32 (IH, d, J = 8 Hz), 7.17 

J 

(IH, t, J = 7Hz), 7.09 (IH, t, J = 7Hz), 6.91 (IH, d, J = 2Hz), 5.98 
(IH, s), 5.13 (IH, d, J = 13Hz), 5.06 (IH, t, J = 13Hz), 4.96 (IH, 
t, J = 6 Hz), 3.31 (2H, m), 1.98 (IH, s); Found:: C, 56.08; H, 3.79; 
15 N, 5.74. C 22 H 18 N 2 F 0 O 3 requires C, 55.84; H, 3.84; N, 5.93%. 

EXAMPLE 16 : 3.5-Dimethvlbenzvl 2-(3-methvlureido)-3-(3- 
indolvDpropionate 

3,5-Dimethylbenzyl 2-amino-3-(3-indolyl)propionate 
20 hydrochloride (l.Og) was suspended in tetrahydroiuran (10ml). 
Triethylamine (0.38ml) was added and the solution was stirred 
at room temperature for 15 minutes. Methyl isocyanate 
(0.19ml) was added and the solution was stirred for 1 hour. The 
tetrahydrofuran was removed in vacuo and the residue was 


25 


taken up in ethyl acetate. The organic phase was washed with 
dilute hydrochloric add, water and sodium bicarbonate solution. 
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The organic extract was dried (Na 2 S 04 ) and evaporated. The 
residual solid was recrystallised from ethyl acetate/petroleum 
ether to yield the title compound, (1.17g), m.p. 66 - 68 ®C. 
NMR (360MHz, € 003 ) 5 7.99 (IH, s), 7.52 (IH, d, J = 8 Hz), 7.30 
5 (IH, d, J = 8 Hz), 7.16 (IH, t, J = 8 Hz), 7.08 (IH, t, J = 8 Hz), 6.96 
(IH, s), 6.88 ( 2 H, s), 6.76 (IH, s), 5.01 ( 2 H, s), 4.83 (IH, m), 3.26 
(2H, d, J = 5 Hz), 2.65 (3H, s), 2.30 ( 6 H, s). Found:: C, 68.64; H, 
6.36; N, 10.86. C 22 H 25 O 3 N 3 . 0 . 3 (H 2 O) requires C, 68.57; H, 
6 . 66 ; N, 10.90. 

10 

EXAMPLE 17: 3.5-Dimethvlben zvl 2-ureido-3-(3- 

- J 

indolyPpropionate 

Following the method of Example 16, 3 , 5 -dimethylbenzyl 2- 
ainino- 3 -( 3 -indolyl)propionate hydrochloride and trimethylsilyl 
15 isocyanate gave the'title compoimd after recrystallisation from 
ethyl acetate/petroleum ether, m.p. 154-156®C (dec.). *H NMR 
(360MHz, CDCI 3 ) 5 7.99 (IH, s), 7.52 (IH, d, J = 8 Hz), 7.30 (IH, 
d, J = 8 Hz), 7.16 (IH, t. J = 8 Hz), 7.08 (IH, t, J = 8 Hz), 6.97 (IH, 
s), 6.88 ( 2 H, s), 6.77 (IH, s), 5.21 (IH, d, J = 8 Hz), 5.01 ( 2 H, s), 
20 4.85 (IH, m), 4.34 ( 2 H, s), 3.28 (2H, J = 5Hz), 2.30 ( 6 H, s). 

TT.YAMPT.E 18 * .^^.^-Dimethylbenzyl 2-benzenesulphonamido-3- 
(3-indol vDnropionate 

3,5-Dimethylbenzyl 2-amino-3-(3-indolyl)propionate 
hydrochloride (l.Og) was suspended in tetrahydrofuran ( 10 ml). 
Triethylamine (0.38ml) was added and the solution was stirred 
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for 15 mins . Benzenesulphonyl chloride (O.SSml) was added anrl 
the solution was stirred at room temperature for 1 hour. Work¬ 
up as for Exam ple 14 gave a solid which was recrystallised from 
ethanol to yield the title compound, 0.85g, m.p. 114-116°C. 

5 NMR (360MHz, CDClg) 5 7.98 (IH, s), 7.72 (2H, d, J = 7Hz), 
7.54-7.30 (5H, m), 7.17 (IH, t, J = 7Hz), 7.06 (IH, t. J = 7Hz), 
6.94 (IH, s), 6.89 (IH, s), 6.62 (2H, s), 5.17 (IH, d, J = 9.2Hz), 
4.68 (2H, ABq, J = 11.9Hz), 4.33 (IH, m), 3.27 (2H, m), 2.27 (6H, 
s). 

10 

EXAMPLE 19 : 3.5-Dimethv lbenzvl 2-methanesulphonamido-3- 

} 

(3-indol vl kirnpi nnain 

Following the method of Example 18, 3,5-dimethylbenzyl 2- 
amino-3-(3-indolyl)propionate hydrochloride and 
IS methanesulphonyL^hloride gave the title compoimd which was 
recrystallised from ethyl acetate/petroleum ether, m-p. 96-97®C. 
^H NMR (360MHz, CDCI3) 5 8.18 (IH, s), 7.70 (IH, d, J = 7Hz), 
7.48 (IH, d, J = 7Hz), 7.37 (IH, t, J = 7Hz), 7.28 (IH, t, J = 7Hz), 
7.12 (IH, s), 7.08 (IH, s), 6.98 (2H, s), 5.04 (2H, s), 4.89 (IH, d, J 
20 = 9.2Hz), 4.50 (IH, m), 3.32 (2H, d, J = 5.7Hz), 2.72 (3H, s), 2.30 

(6H, s). Found:: C, 62.6; H, 5.9; N, 6.8. n^iirpa 

C, 63.0; H, 6.0; N, 7.0. 

EXAMPLE 20 : 3 .5-Dimethvlben2vl 2-methoxvcarbonYlaTT>'»T>o-3- 
25 (3-indol vl )iiropionate 

Following the method of Example 18,3,5-dimethylbenzyl 2- 
amino-3-(3-indolyl)propionate hydrochloride and methyl 
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chloroformate gave the title compound after recrystallisation 
from ethyl acetate/petroleum ether, m.p. 128-129“C. NMH 
(360MHz, CDCI3) 5 8.04 (IH, s), 7.52 (IH, d, J = 8.0Hz), 7.32 
(IH, d, J = 8Hz), 7.18 (IH, t, J = 8Hz), 7.09 (IH, t, J = 8Hz), 6.95 
5 (IH, s), 6.83 (2H, s), 5.25 (IH, d, J = 7.5Hz), 5.00 (2H, dd, J = 
12Hz), 4.73 (IH, m), 3.65 (3H, s), 3.29 (2H, d, J = 5Hz), 2.29 (6H, 
s). 

21 - 3.5-D»Tnpthy1hffn^v1 2-ethvlallophanato-3-(3- 
10 indolvDpropionate 

Following the method of Example 18, 3,5-dimethylbenzyl 2- 
amino-3-(3-indolyl)propionate hydrochloride and etho^carbonyl 
isocyanate gave the title compound after purification by 
chromatography on silica gel (ethyl acetate), m.p. 57-59“C. *H 
15 NMR (360MHz, CDCI3) 6 8.32 (IH, d, J = 7.5Hz), 8.01 (IH, s), 
7.55 (IH, d, J = 8Hz), 7.32 (IH, d, J = 8Hz), 7.17 (IH, t, J = 7Hz), 
7.08 (2H, m), 6.97 (IH, s), 6.94 (IH, s), 6.84 (2H, s). 

EXAMPLE 22: 3.5-DimethYlbenzyl-3-(3-indolyl)-2-(2,4- 
20 diRhlnrnbAnMTnido) propionate 

Following the method of Example 12, 2,4-dichlorobenzoyl 
chloride and L-tryptophan gave the title compound after 
recrystallisation frnm ethyl acetate/petroleum ether, m.p. 125- 
126‘’C. *H NMR (360MHz, CDa3) 5 8.01 (IH, s), 7.54 (IH, d, J 
= 7Hz), 7.49 (IH, d, J = 7Hz), 7.35-6.77 (9H, m), 5.15 (IH, m), 
5.05 (2H, s), 3.44 (2H, m), 2.30 (6H, s). 


25 
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EXAMPLE 23 : 3.5-Dimethvlben2vl-3-(3-indolvl)-2-methvl-2- 
hi»n Tumi dopropionatc 

Following the method of Example 12, D,L>a-methyl 
tryptophan was treated with benzoyl chloride followed by 3,5- 
5 dimethylbenzyl bromide to give the title compound after 
recrystallisation from ethyl acetate/petroleum ether, m.p. 73- 
74‘’C. NMR (CDClg) 6 7.99 (IH, s), 7.64-6.65 {13H, m), 5.10 
(IH, d, J = 7Hz), 5.01 (IH, d, J = 7Hz), 3.76 (IH, d, J = 7Hz), 
3.51 (IH, d, J = 7Hz), 2.27 (6H, s), 1.66 (3H, s). 

10 

EXAMPLE 24: 3.5-Dimethylbenzyl 2-acetamido-3-(3,4- 

I 

di fihlnmphenvDpropionate 

a) Ethyl-2-acetamido-2-carbethoxv-3-(3.4- 
di chlnmnhenvDpropionate 

IS Sodium pellets^were dissolved in ethanol (200ml). Diethyl 

acetamidomalonate (6.53g) was added and the solution stirred 
for 30 minutes. 3,4-Dichlorobenzyl bromide (lO.Og), was added 
and the solution refluxed for 3.5 hours. The solution was 
filtered whilst hot and allowed to cool before water (200ml) was 
20 added. On standing at 4°C for 12 hours the title compound 
precipitated as colourless crystals which were removed by 
filtration and dried under vacuum (9.27g). ^H NMR (360MHz, 
CDClg) 5 7.32 (IH, d, J = 8Hz), 7.10 (IH, d, J = 2Hz), 6.85 (IH, 
dd, J = 8,2Hz), 6.55 (IH, s), 4.28 {2H, m), 3.62 (2H, s), 2.05 (3H, 
25 s), 1.3 (3H, t, J = 7Hz). 

b) 3.5-Dimethylbenzyl 2-acetamido-3-(3.4- 
di chlomphenyPproirionate 

The product of part a) was dissolved in ethanol (100ml) and 
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stirred for 1 hour with aqueous sodium, hydroxide, the mixture 
was diluted with water (100ml), adjusted to pHl with 2N 
hydrochloric acid and the resulting precipitate removed by 
filtration and dried under vacuum. This was t h e n dissolved in 
1,4-dioxau (100ml) and the solution heated under reflux for 12 
hours after which the solvent was removed in vacuo and the 
residue dissolved in ethyl acetate then washed with saturated 
sodium bicarbonate solution, water and brine. The organic 
nrara /Iriorl /M<r.sr) .• 1 and the solvcnt removed in vacuo 

to give an oil which crystallised on standing. This crystalline 
material was dissolved in tetrahydrofuran (50ml) and stirred 

J 

with an equal volume of 2N lithium hydroxide solution for 1 
hour. The mixture was adjusted to pHl with 2N hydrochloric 
acid and the solution extracted with ethyl acetate. The organic 
fractions were dried (MgSO^) and the solvent removed in vacuo . 
The resulting oil was treated according to the method of 
Example 1 using cesium carbonate (2.09g) and 3,5-dimethyl 
benzylbromide (1.53g) to give, after purification by column 
chromatography and trituration with diethyl ether, the title 
compound as a white solid (1.17g), m.p. 118-119 C. H NMR 
(360MHz, CDCI3) 5 7.24 (IH, d, J = 8Hz), 7.12 (IH, d, J = 2Hz), 
7.00 (IH, s), 6.91 (IH, s), 6.80 (IH, dd, J = 8, 2Hz). 6.01 (IH, d, J 
= 7Hz), 5.06 (2H, dd, J = 12,12Hz), 4.89 (IH, m). 3.07 (2H, m), 
2.33 (6H, s), 2.00 (3H, s). Found: C, 61.06; H, 5.43; N, 3.54 

^20®21^12^^3 r®9hires C, 60.92; H, 5.37; N, 3.55%. 
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EXAMPLE 25 : N-(3.5-Dimethvlbenzvl)-2-bPTi?:aTnido-3-(3- 

indolvl) PrnpinnamiHp 

N-a-Benzoyl tryptophan (0.67g) was dissolved in dry 
dimethylfonnamide (15ml). The solution was cooled to O^C «nd 
5 1-hydrozybenzotriazole (0.3g), followed by l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 
(0.433g) was added. The reaction was stirred for 0.5 hours wtiH 
then 3,5-dimethylbenzylamine (0.3g) was added and the 
reaction was stirred for 16 hours. The reaction was filtered, 
10 diluted with dichloromethane (500ml), and washed with 

saturated sodium bicarbonate solution (100ml), brine (100ml) 

I 

and water (100ml). The separated organic phase was dried 
(MgSO^), filtered and evaporated to yield an oil which was 
purified by chromatography on silica using 
15 dichloromethane/mtthanol (98:2) to give the title compound as a 
white solid (0.23g); m.p. 177-178°C. Found:: C, 76,28; H, 6.46; 
N, 9.85. C27H27N3O2 requires C, 76.21; H, 6.40; N, 9.87%. 

EXAMPLE 26 : N-(3.5-Bistrifuoromethvlbenzvl)-2-bpnMmido-3- 

20 (3-indolvl) prOpionaTnidft 

a) N-(3.5-Bistrifluoromethvlbenzvl)-2-aTninf>-3-(3-indolvl) 

pmpinnaTnidft TTydfOchloride 

N-a-BOC-L-Tryptophan (12.6g) and triethylamine (8.36g) 
were dissolved in dichloromethane, cooled to -lO^C, and treated 
25 with isobutylchloroformate. The reaction was stirred for 15 
minutes before adding 3,5 bistrifluoromethylbenzylamine (lOg), 
and stirring for 30 minutes at O^’C. The solvent was removed 
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and the residue was taken up into ethyl acetate and washed 
with 10% citric acid (lOOml), saturated sodium bicarbonate 
solution (lOOml) and'water (100ml). The organic phase was 
dried (MgSO^) filtered and evaporated. The residue was 
dissolved in methanolic hydrogen chloride and stirred 48 hours. 
The solvent was removed to yield the title compound (14.11g). 
b) N-f3.5-Bistrifluoromethvlbenzvl)-2-benzamido-3-(3- 


indolvDpropionamide 


*1 . n _ L. _ \ /1 n o 

me proaucx at ptirt txj 


vra/l 1TI 

'CLO V wvft. 


o rm 


iT+iirA nf 


pyridine (50ml) and benzoyl chloride (0.31g) and stirred for 18 

hours. The reaction mixture was poured onto ice, acidified with 

1 

hydrochloric acid (2M) and extracted with ethyl acetate. The 
organic phase was washed with brine, saturated sodium 

bicarbonate and brine, dried (MgSO^), filtered, and evaporated 

% 

to yield the title cdmpoimd as a white solid (0.2g), m.p, 182- 
184°C. Found: C, 60.90; H, 4.10; N, 8.10; CgvHgiFsNgOg 


requires C, 60.79, H, 3.97; N, 7.88%. 


EXAMPl-^- 27 : N-(3.5-DimethvlbenzYl)-N-methyl-2-benzamido- 
20 3-(3-indol vDpropionamide 

a) .^ i .^^-rHTnRthvl-N-methvlbenzvlamine 

N-^Butyloxycarbonyl-3,5-dimethylbenzylamine (0.95g) was 
treated with sodium hydride (0.16g of a 60% dispersion in oil) in 
dry tetrahydrofiiran. The reaction was stirred for 10 minutes 
before adding iodomethane (1ml) and stirring for 16 hours. The 
solvent was removed and the residue was partitioned between 


25 
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ethyl acetate and water. The organic phase was dried (MgSO^), 
filtered and evaporated to yield a white solid, which was 
dissolved in methanolife hydrogen chloride and heated to reflux 
for 30 minutes. The solvent was removed by evaporation and 
5 the residue was partitioned between 2N sodium hydroxide and 
ethyl acetate. The organic phase was dried (MgSO^) and 
evaporated to yield the crude tide product (0.28g). 

b) N-(3.5-Dimethvlbenzvl)-N-methvl-2-ben zami do-3-(3- 
ind ol^^d)p^OT)ionflmide 

10 Following the method of Example 25, N-a-benzoyl 

tr3^tophan and 3,5-dimethyl-N-methylbenzylamine gave the 

I 

title compound, m.p. 140-142°C. Found:: C, 76.90; H, 6.78, N, 
9.53 C28H29N3O2 re<iuires C, 76.61; H, 6.65; N, 9.56%. 

15 EXAMPLE 28 : l-;f3.5-Dimethvlbenzvloxv)-2-amino-3-(3- 
indolvDpropane Hvdmfgn Ognliito 

a) 2-Amino-3-(3-indolvl V1 -pmpannl 

L Tryptophan (10.2g) was cautiously added in portions to a 
stirred solution of lithium aluminium hydride in 
20 tetrahydrofiiran (IM, 150ml). The reaction was stirred for 72 
hours and then heated to reflux for 1 hour. The reaction 
mixture was cooled and then quenched carefully with 2N sodium 
hydroxide (150ml). Ethyl acetate (500ml) was added and the 
mixture was filtered through a pad of C^elite. The organic phase 
25 was washed with water, dried (MgSO^) and evaporated to 3deld 
the crude title compoxmd. 

b) 2-t-ButvloxvcarbonvlaTnino-3-(l-t-butvloxvcarbonvl-3- 
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indol vl)- l-propanol 

The product of part a) (4.6g) was dissolved in acetonitrile 
and treated wth 4 -diinethylaminopyridine (2.96g) followed by di- 
t-butyl dicarbonate (72.6g) at O^C. The reaction was stirred for 
two hours, and the solvent removed by evaporation. The residue 
was dissolved in methanol (500ml), potassium hydroxide (1.3g) 
was added, the reaction was stirred for one hour before the 
solvent was removed and the residue partitioned between ethyl 
acetate and water. The organic phase was dried (MgSO^), 
evaporated, and the residue purified by column chromatography 
using ethyl acetate/petroleum ethereum ether (1:4) to yield the 

title compound. 

c) 1 -f.q 6-r)iTnethvlbenzvloxv)-2-a mino-3-(3-indolvl)propane 

Hydrogen Oxalate 

The product of part b) (5.7g) was dissolved in dimethyl 
formamide (10ml) and tetrahydrofiiran (40ml) and treated with 
sodium hydride (80% dispersion in oil, 0.438g) and stirred for 15 
minutes before adding 3,5-dimethylbenzyl bromide (2.9g). The 
reaction was stirred for 16 hours before removing the solvent 
and partitioning between ethyl acetate and water. The organic 
phase was dried (MgSO^) and evaporated to give a residue 
which was purified by column chromatography on silica using 
ethyl acetate/petroleum ethereum ether (1:4). The resulting oil 
was dissolved in methanolic hydrogen chloride and stirred for 16 
hoars. The solvent was removed and the residue partitioned 
between ethyl acetate and potassium carbonate solution. The 
organic phase was dried (MgSO^), filtered, and evaporated. The 


25 
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residue was purified by column chromatography using 
dichloromethane/methanol (9:1) to yield an oil which was 
treated with ethereal oxalic add to yield the title compoimd as a 
white sohd (0.150g). NMR (360MHz Dg DMSO) 5 11.04 (IH, 
5 s), 7.56 (IH, d, J = SHz), 7.37 (IH, d, J = 7Hz), 7.00 (IH, t, J = 

7 Hz), 6.93 ( 2 H, s), 6.90 (IH, s), 4.43 (IH, d, J = 12 Hz), 4.36 (IH, 
d, J = 12 Hz), 3.54-3.42 (3H, m), 3.09-2.96 (2H, m) 2.24 ( 6 H, s). 
Found: C, 66.04; H, 6.55; N, 6.98. C 20 H 24 N 2 O (COOH )2 
requires C, 66.32; H, 6.58; N, 7.03%. 

10 

EXAMPLE 29; l-( 3 . 5 -D imethvlbenzyloxy)-2-acetamido-3-(3- 

J 

indolvDoropane 

The compound of Example 28 was treated in the same 
manner as Example 4b to yield the title compound as a white 
15 solid. ^H NMR (360MHz, CDCI 3 ) 5 8.05 (IH, s), 7.72 (IH, d, J = 
8 Hz), 7.34 (IH, d, J = 8 Hz), 7.19 (IH, t, J = 7Hz), 7.12, (IH, t, J 
= 7 Hz), 6.96 ( 4 H, s), 5.85 (d, J = 8 Hz), 4.44-4.36 (IH, m), 3.48- 
3.38 (2H, m), 3.11-2.99 (2H, m), 2.33 ( 6 H, s), 1.94 (3H, s). 
Found: C, 74.86; H, 7.56; N, 7.74. C 22 H 20 N 2 O 2 0 . 2 (H 20 ) 
20 requires C, 74.63; H, 7.51; N, 7.91%. 

RYAMPT.E .30; N-(3.5-BistrifluoromethYlbenzvl)-3-(3-indolyl)-2- 

(3-meth'^ureido)propionamide 

Triethylamine (0.3ml) was added to a stirred solution of the 
25 compound of Example 26 (Ig) in tetrahydrofiiran (15ml), at room 
temperature under a nitrogen atmosphere. After 5 minutes 
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methyl isocyiinate (O.lSml) was added and the solution was 
stirred for 3 hours. The solvent was removed and the residue 
was dissolved in ethyl acetate (SOml). The solution was washed 
with dilute hydrochloric add, water and sodium bicarbonate 
solution. After drying over Na2S04 removal of the solvent gave 
the title compound (0.9g) after recrystallisation from ethyl 
acetate/petroleum ethereum ether, m.p. 213-215®C. Foimd: C, 
54.62; H, 4.28; N, 11.41. C22H20N4O2F6 requires C, 54.32; H, 

A -t A. ik.r TIC1 

t;^yaA 4T»T.F. .^1 - N-(3.5-Biatrifluoromethvlbenzyl)-3-(3-indolyl>-2- 
( 3-Dhenvlureido)propionamide 

Prepared by the method of Example 30 using phenyl 
isocyanate, m.p. 219-221®C. Found: C, 58.06; H, 4.12, N, 9.94. 
C27H22N4O2F6 requires C, 58.17; H, 4.15; N, 10.05. 


p^YAMPT.F. .^2 : N-(3.5-Bi8trifluoromethvlbenzyl) -3-(3-indolyl)-2- 
ureidoprooionamide 

Prepared by the method of Example 30 using 
trimethylsilylisocyanate, m-p. 210-212°C. Found: C, 53.63; H, 
3.91; N, 11.50. C2iH;^8N4^2^6 requires C, 53.39; H, 3.84; N, 
1L86. 


EXAMPl P- 3.3 ! 3-(3-Ben ^np^lthi enyl)-2-ac «tflTnido-l-(3.5-bi8 
25 trifluoromethylbe nzvlox vlpropane 

a) a-r.3-Bp.nzo pil*hi en vl)-2-amino - l-propanol 
A solution of P-(3-benzo[b]thienyl)DL alanine (5.0g) [P.N. 
Rao etaL Tnt. J. Peptide Protein Res, 118, (1987)] in dry 
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tetrahydrofiiran (50ml) was added to an ice cold solution of 
lithium aluminium hydride in dry tetrahydrofuran (22ml of a 
IM solution). Once addition was complete the mixture was 
warmed to reflux for one hour, cooled to room temperature 
5 the reaction quenched by the addition of 4N sodium hydroxide 
(5.0ml). The reaction mixture was diluted with water (100ml) 
extracted with ethyl acetate (2 x 100ml), the organic layers were 
separated, dried (MgS04), filtered and the solvent removal 
under reduced pressure to afford the title compound as a 
10 colourless oil. NMR (360MHz, CDCI3) 6 2.65 (IH, m, 
CHoCHCHoQH). 2.99 (2H, m, CHoCHCHoOH). 3.23 (2H, m, 
CH2CHCH2OH), 7.44 (2H, m, 2 X ArH), 7.61 (IH, s, S-CHC), 
7.86 (IH, dd, J = 6.0, l.OHz, ArH), 7.97 (IH, dd, J = 6.0, l.OHz, 

ArH). m/z (EI+) 207. 

% 

15 b) 3-(3-Benzdrb1thienvl)-2-t-butvloxvcarbonvlaminn-1 . 

E lP PgPol 

Di-tert-butyldicarbonate (3.6g) was added to a stirred 
solution of the product of part a) (3.5g) in dry dichloromethane 
(100ml). The resulting solution was stirred at room 
20 temperature for 18 hours. The solvent was removed under 
reduced pressure and the residue subjected to flash 
chromatography on silica gel using ethyl acetateAi-hexane (1:1) 
as eluent. The product was recovered as a colourless oil. *H 
NMR (360MHz, 0003) 5 1.42 (9H, s, C (^3)3), 3.10 (2H, m, 
CHoCHCHoOH). 3.63 (2H, m, CHoCHCHoOH). 4.09 (IH, m, 
CHoCHCHoOH). 4.82 (IH, bs, NH), 7.20 (IH, s, S-CH=C). 7.37 
(2H, m, 2 X ArH), 7.85 (2H, m, 2 x ArH). m/z (EI+)307. 


25 
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c) 3-(3-Benzofb1thienvl)-2-t-butvloxvcarbonylaimno-l-(3.5- 
bi gtrifliinrnTnethvlbeiizvloxvbropane 

Soditim hydride (162iiig of a 60% dispersion in oil) was 
added to a solution of the product of part b) (2.08g) in dry 
dhnethylformamide (lOml) at -10“C. The solution was stirred at 
-lO^C for 15 mitinfAR and 3 , 5 -bistri£luoromethylbenz 3 d bromide 
(1.30ml) was added. Stirring was continued at -lO^C for 30 
minutes and at room temperature for a further 4 hours. The 

rm AD rhftd hv the addition of saturated ammonium 

chloride solution (lOml). The reaction was diluted with water 
(lOOml) aTiH extracted into ethyl acetate (2 x 50ml). The organic 

J 

layers were separated, dried over MgSO^, filtered and the 
solvent removed under reduced pressure. The residue was 
purified by flash chromatography in silica gel using ethyl 
acetate/n-hexane*(1.5:l) as eluent. The title compound was 
recovered as an oil. NMR (360MHz, CDClg) 5 1.43 (9H, s, 
CCCHglg), 3.15 (2H, m, CH2CH^2^®* ^ 
CH 2 CHCHgOCH 9 R), 4.11 (IH, bm, CH 2 CHCH 2 OCH 2 R), 4.59 
( 2 H, m, OCH 2 Ar), 4.89 (IH, bs, NH), 7.15 (IH, s, SCH=C), 7.37 
(2H, m, 2 X ArH), 7.76 (3H, bs, CF 3 C-CH-CCF 3 and 2 x CF 3 C- 
CH-CCH 2 ), 7.83 (2H, m, 2 X ArH). m/z (Er‘’)533. 

d) 3-f 3-BenzQrb^thienvl)-2-amino-l-(3.5- 

histrifluoro nnflt■bv1hP-nz vloxv)propane Hydroch loride 

Hydrogen chloride gas was bubbled through a solution of 
thp product of part c) ( 2 . 0 g) in dry methanol ( 100 ml) at 0 ®C for 3 
hours. The solvent was then removed under reduced pressure to 
afford a white solid. Recrystallisation of the crude product from 
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ethanol afforded the title compound as white needles, m.p. 196- 
98“C. NMR (360MHz, D 0 DMSO) 5 2.40 (IH, m, 
CH 2 CHCH 2 O) 3.24 (2H, m, CH 2 CHCH 2 O), 3.61 (2H, m, 
CH 2 CHCH 2 O), 4.71 (2H, m, OOT 2 Ar), 7.39 (2H, m, 2 x ArH), 
5 7.62 (IH, s, S CM=C), 7.89 (2H, m, 2 x ArH), 7.92 (IH, s, CFg- 

CH-CCFg), 8.01 ( 2 H, s, CFgC-CH-C-CHg) m/z (EI+) 434. 

e) 3-(3-Benzofb1 thienyl )-2-acetamide-1-( 3.5- 
bistrifluoromethylbenzyloxvlpropane 

Acetyl chloride (0.15ml) was added dropwise to a solution of 
10 the product of part d) (730mg) and triethylamine (0.3ml) in dry 

dichloromethane (50ml). The resulting mixture was allowed to 

J 

stir at room temperature for 4 hours. The reaction was then 
diluted with water and the organic layer separated, dried 
(MgSO^), filtered and the solyent removed under reduced 
IS pressure. RecrystiUisation from n-hexane afforded the title 
compound as white needles, m.p. 97-98“C. NMR (360MHz, 

D 0 DMSO) 5 1.78 (3H, s, NCOCH 3 ). 2.96 (2H, m, 
CHoCHCHoO). 3.40 ( 2 H, m, CHgCHCHoO). 4.27 (lH,m, 
CHoCHCHoO). 4.64 ( 2 H, m, OCHoAr). 7.37 (2H, m, 2 x ArH), 
20 7.95 (2H, m, 2 X ArH), 7.99 (3H, bs, CF 3 -CH-CCF 3 and 2 x 

CF 3 C-CH 2 ). m/z (EI+) 475. Found: C, 55.57; H, 4.10; N, 2.96. 
C 22 H 19 NO 2 SF 6 requires C, 55.46; H, 4.03; N, 2.95%. 

EXAMPLE 34 : (2S)-2-Amino-l-(3.5-dimethylbenzyloxy)-3- 
25 phenylpropane Hemi Hydrogen Oxalate 

a) (2S)-2-t-Butyloxycarbonyl« TTiino-.3- Dhenid-l-propapol 
To a solution of L-Phenylalaninol (3.52g) in 
dichloromethane (35ml) was added di-t-butyldicarbonate (5.09g). 
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After 16h the solvent was removed in vacuo and the residue 
chromato^aphed on silica gel (eluting with 10-20% ethyl 
acetate in petroleum ether to give the title compound. 

b) ( 2S)-2-t-Rutvloivcarbonylamino- 1-(3..5- 
5 diTriftthvlhp.nzvloxv)-3-phenvlpropane 

To a cooled (0“C) solution of the product of part a) (1 50g) in 
tetrahydrofuran (8ml) and dimethylformamide (2ml) was added 
sodium hydride (0.18g, 80% suspension in oil). After the 
effervescence had ceased, 3,5-dimethylbenzyl bronude (1.18g) 
10 was added for 16 hours. The solvent was removed in vacu o and 
a solution of the residue in dichloromethane was washed with 

J 

water and dried (MgS 04 ). After removal of the solvent invac ^, 
the residue was chromatographed on silica gel (eluting with 10% 
and 20% ethyl acetate in petroleum ether) to give the title 

15 compoimd as an oiL'' 

r9.c;^.9-ATmnn-1-(.3,.«^-diTnethvlbenzvlorv)-3-phenylpropane 
TTpirn' Hydrogen Oxalate 

The product of part b) (0.564g) was dissolved in 
trifluoroacetic add (5ml) for 40 minutes followed by evaporation 
20 in vacuo . The residual oil was dissolved in ethanol and oxalic 
add (0-138g) added. On addition of diethyl ether crystals 
formed to give the title compound, mp = 135-137°C, m/e (Cl'*') 
270 (M-i-H), (CD 268 (M-H). Found; C. 71.82; H, 7.48; N, 4.46: 
C 18 H 23 NO 0 . 55 (C 2 H 204 ) requires C, 71.04; H, 7.62; N, 4.39%. 
25 

EXAMPLE35: (2S)-2-Ace taTT>ido-l- (3.5-dimeth vlbenzvlozy)-3- 


phenvlpropane 
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To a solution of L-phenylalaninol (1.2g) in CH 2 CI 2 (10ml) 
was added acetic anhydride (0.75ml). After 16h the solution was 
evaporated to dryness.' To a solution of the residue dissolved in 
tetrahydrofiiran (7ml) and dimethylformamide (2ml) was added 
5 sodium hydride (0.155g, 80% suspension in oil). After 10 
minutes 3,5-dimethylbenzyl bromide (1.03g) was added and the 
solution stirred at room temperature for 16 hours. After 
removal of the solvent in vacuo the residue was dissolved in 
dichloromethane and this solution was washed with water, 

10 saturated brine and dried (MgS 04 ). The solvent was removed in 
vacuo and the residue chromatographed on silica gel (eluting 
with 0 to 50% ethyl acetate in petroleum ether) to give the title 
compound as a crystalline solid, mp = 76-78°C, m/e (Cl'*') 312 

(M+H), (CD 310 (M-H). Found: C, 76.82; H, 8 . 11 ; N, 4.44. 

% 

15 C2oH 25N02.0.05(CH3COOC2H5) requires C, 76.78; H, 8.07; N, 

4.45%. 

EXAMPLE 36 : 2-Amino-l-(3.5-dimethvlbenzvloxv)-3-(l- 
naphthvDpropane, Acetic Add Salt 

20 The title compound was prepared from (D/L)-3-(l- 

naphthyDalaninol in an analogous manner to that described in 
Example 34, mp 101-103°C. NMR (360MHz, CDCI 3 ); 5 1.45 
(9H, bs), 2.37 ( 6 H, s), 3.31-3.38 (4H, m), 4.10 (IH, bs), 4.35-4.43 
(2H, m), 5.10 (IH, bs), 6.69 (3H, s), 7.26-7.36 ( 2 H, m), 7.45-7.53 
(2H, m), 7.71-7.73 (IH, m), 7.82-7.84 (IH, m), 8.30 (IH, m). 
Found: C, 79.03; H, 7.56; N, 4.11%: C22H25NO.0.5(C2H4O2) 
requires C, 79.05; H, 7.79; N, 4.01%. 


25 
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EXAMPLE 37 : 2-Acetainido-l-(3.5-diinethvIbenzvloxy)-3-(l- 
naphthvl )propane 

Acetic anhydride'(0.2inl) was added to a solution of the 
compound of Example 36 (0.36g) in pyridine (5ml). After 16h 
the solution was partitioned between IM HCl and ethyl acetate. 
After drying the organic phase (MgS 04 ) the solvent was 


removed in vacuo and the residue crystallized fimm dieth 3 d ether 
to give the title compound, mp 119-120'*C. NMR (360MHz, 


CDCI 3 ) 5 1-99 ( 3 H, s), 2.34 ( 6 H, s), 3.20-3.27 (IH, m;, iJ.iJi 
( 2 H, m), 3.46-3.51 (IH, m), 4.37-4.45 (3H, m), 6.03-6.05 (IH, m), 
6.97 { 3 H, s), 7.24-7.26 (IH, m), 7.26-7.35 (IH, m), 7.45-7.49 (IH, 
m), 7 . 53 - 7.57 (IH, m), 7.71-7.73 (IH, m), 7.02-7.04 (IH, m), 8.41- 
8.43 (IH. m). Found: C, 79.63; H, 7.69; N, 3.93: CoaHovNOo 


\ O 01 Q O'? 


requires C, 79.74; H, 7.53; N, 3.87%. 


EXAMPLE 38 : 2-Amino-l-(3.5-dimethvlbenzyloxy)-3-(2- 
naphthyPpropape Hydrogen Oxalate 

The title compound was prepared from (D/L)-3-(2- 
naphthyDalaninol in an analogous manner to that described in 
Example 34 , mp 173-175‘’C. ^H NMR (360MHz, DMSO dg) 5 
2.20 ( 6 H, s), 3 . 00 - 3.2 ( 2 H, m), 2.4-2.6 ( 2 H, m), 2.6-2.8 (IH, m), 
4 . 3 - 4.5 (2H, m), 6.91 (IH, s), 6.93 ( 2 H, s), 7.4 (IH, m), 7.5-7.6 
(2H, m), 7.73 (IH, s), 7.8-8.0 (3H, m). Found: C, 70.04; H, 6.79; 
N, 3.35: C 22 H 25 NO.C 2 H 2 O 4 requires C, 70.39; H, 6.65; N, 
3.42%. 


EXAMPLE 39: 3.5-Dimethvlbenzvl 2-(N.N-diethylamino>3-(3- 


25 
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indolvl)propionate Hydrochloride 

Following the method of Example 7, 3,5-dimethylbenz^-2- 
amino-3-{3-indolyl)p'ropionate hydrochloride (SOOmg) was 
treated with acetaldehyde (154mg) and sodium 

5 cyanoborohydride (220mg) to give the title compound after 

\ 

recrystallisation from ethyl acetate (230mg); mp 184-185“C; 
Found: C, 68.71; H, 7.57; N, 6.67. C24H3 qN 2O2.HC1.0.5(H2O) 
requires C, 68.71; H, 7.65; N, 6.60%. 

10 EXAMPLE 40 : 3.5-Bistrifluoromethvlbenzvl 3-(3-indolvl)-2- 
benzamido propionate 

a) 3.5-Bistrifluoromethvlbenzvl 2-( 1.1- 
dimethvlethorvcarfaonvlaTTTi'nnl-.S-O-indolvDpropinnate 

Following the method of Example 1, 3,5- 
15 bistrifluoromethylbenzyl bromide (4.9g) and N a BOC-L- 
tryptophan (6g) gave the title compoundafter recrystallisation 
from eth 3 d acetate/petroleum ether. 

b) 3,5-Bistrifluoromethylbenzyl 2-amino-3-(3- 
indolvDpropionate Hydrochloride 

20 The title compound (3.0g) was prepared from the product of 

the preceding preparation by the method of ExamplA 4a. 

c) 3.5-Bistriflnoromethvlbenzvl 3-( 3-indolvl)-2-benxaT«i Hn 
propionate 

Following the method of Example 4b the preceding 
25 compoimd (1.5g) and benzoyl chloride (0.41ml) gave the title 
compoimd after purification by column chromatography on ailirgi 
using ethyl acetate/petroleum ether (0.68g); mp 162-164°C; 
Foxmd: C, 59.69; H, 3.82; N, 5.O2.C20H2gF0N2O3 requires C, 
59.89; H, 3.67; N, 5.37%. 


wo 93/01169 


PCr/GB92/01214 


5 


10 


15 


20 


-56- 


EXAMPLE 41 : 3.5-Bistrifluoromethvlbenzvl 2-(N.N- 
rHmPt.hy1aTninnV3-(3-indolvl)propioDfltfi Hydrogen Oxalate 

Following the method of Example 7, 3,5- 
bistrifluoromethylbenzyl 2-amino-3-(3-indolyl)propionate 
hydrochloride (1.5g) was treated with formaldehyde (0.7ml of a 


30% solution in water) and sodium cyanoborohydride (0.55g) to 
give the title compound (420mg) after pxirification by column 
chromatography on silica using ethyl acetate/petroleum ether 
(3:4) and treatment with oxalic add in diethyl ether; mp 88- 


OO^C; NMR (360MHz, DMSO) 5 8.05 (IH, s), 7.91 (2H, s), 
7.48 (IH, d, J = 8Hz), 7.30 (IH, d, J = 8Hz), 7.10 (IH, s), 7.02 

I 

(IH, t, J = 8Hz), 6.95 (IH, t, J = 8Hz), 5.26 (IH, d, J = 12Hz), 
5.11 (IH, d, J = 12Hz), 3.55-3.50 (IH, m), 3.20-3.07 (2H, m), 2.43 
(6H, s). 


EXAMPLE 42 : 3.5 - D i me th vl b e nz vl (2S)-2-t- 
butvloxYf^rhnnv1flTnino-3-(l-naphthvl)propionate 

L-3-( 1-Naphthyl)alanine (2g), di-t-butyldicarbonate (3.0g) 
and sodium carbonate (2.5g) were stirred in a mixture of 1,4- 
dioxane (12ml) and water (35ml) at room temperature for 12 
hours. To the solution was added water (100ml), and the 
aqueous phase was washed with diethyl ether, addified to pH3 
with solid dtric add, and the product extracted into ethyl 
acetate. The organic phase was washed with water, dried 
(MgS 04 ) the solvent removed in vacuo to give a solid which 
was crystallised hum ethyl acetate/petroleum ether. 

This was dissolved in ethanol to which was added a solution 


25 
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of cesium carbonate (0.93g) in water (lOml). After the solution 
had been evaporated to dr 3 mess and re-evaporated repeatedly 
from a toluene solution, dimethylformamide (20ml) and 3,5- 
dimethylbenzylbromide (1.3g) were added. Alter stirring at 
5 room temperature for 16h, the mixture was diluted (water), and 
the product extracted into ethyl acetate. The organic phase was 
washed successively with water, 10 % aqueous sodium carbonate, 
saturated brine and dried (MgS 04 ). The solvent was removed in 
vacuo nrirl the residue recrystallized &om ethyl acetate/petrol to 
10 give the title compound, 0.5g, mp 93-94“C. NMR (360MHz, 
CDCI 3 ) 5 8.09 (IH, d, J = 8 Hz), 7.85 (IH, d, J = 7Hz), 7.75 (IH, 
d, J = 8 Hz), 7.53-7.45 (2H, m), 7.34 (IH, t, J = 7Hz), 7.25 (IH, t, 
J = 9 H 2 ), 6.93 (IH, s), 6.74 (2H, s), 5.07 (IH, bd, J = 7Hz), 5.00 
(IH, d, J = I 2 H 2 ), 4.91 (IH, d, J = 12 Hz), 4.78-4.76 (IH, m), 
15 3.72-3.47 (2H, mV'2.28 ( 6 H, s), 1.40 (9H, s). m /2 (Cl-*-) 434 

(M-i-H). Found: C, 74.84; H, 7.30; N, 3.30. C 27 H 31 NO 4 requires 
C, 74.80; H, 7.21; N, 3.23%. 

EXAMPLE 43 : 3 . 5 -Dimethvlbenzvl (2S)-2-amino-3-(l- 
20 naphthyPpropionate p-Toluenesulphonic Add Salt 

The compound of Example 42 (0.4g) was dissolved in 
trifluoroacetic add for 40 minutes then evaporated to dryness. 
To a solution of the residue dissolved in ethanol (5ml) was added 
4 -toluene sulfonic add (O.lSg). The crystals which formed on 
25 standing were removed by filtration to give the title compound, 
0.35g, mp 164-167®C. NMR (360MHz, CDCI 3 ) 5 8.58 (3H, 



wo 93/01169 


PCr/GB92/01214 


-58- 

bs), 7.97 (IH, d, J = 8.4Hz), 7.77-7.73 (3H. m), 7.63 (IH, d, J = 
7 . 6 Hz). 7.38 (IH, t, J = 7.2Hz), 7.27 (IH, t, J = 7 . 7 H 2 ), 7.19-7.11 
( 2 H, m), 6.98 (2H, d, J'= 8 . 0 Hz), 6.78 (IH, s), 6.25 (IH, s), 4.62- 
4.52 ( 2 H, m), 4.40 (IH, bd), 3.81 (IH, dd, J = 5.4Hz and 14.0Hz), 
5 3.52 (IH, dd, J = 9 . 5 Hz and 14.0Hz), 2.18 (3H, s), 2.12 ( 6 H, s). 

Found: C, 68.67; H, 6.14; N, 2.80. C 22 H 23 NO 2 .C 7 H 8 O 3 S 
requires C, 68.89; H, 6.18; N, 2.77%. 

EXAMPT.F 44 : 3 . 5 -Dimethvlbenzyl (2S)-2-ac etamido-3-(l^- 
10 naphthyPpropionate 

The compound of Example 2 (0.2g) was dissoiyed in dry 
pyridine under nitrogen, and to this solution was added acetic 
anhydride (0.08 Ig). After stirring for 6 hours, water (10ml) was 
added. The crystals which formed on sta nding were remoyed by 
15 filtration to idve the title compound, 0.14g, mp 136-140®C. *H 
NMR (360MHz, CDCn 3 ) 5 8.10 (IH, d, J = 8 . 2 Hz), 7.85 (IH, d, J 
= 7 . 6 Hz), 7.75 (IH, d, J = 8 . 1 Hz), 7.53-7.45 ( 2 H, m), 7.31 (IH, t, 
J = 7 . 1 Hz), 7.15 (IH, d, J = 6.5Hz), 6.94 (IH, s), 6.73 (IH, s), 6.02 
(IH, bd), 5.06 (IH, q, J = 6.35Hz), 4.94 ( 2 H, ABq, J = 12 . 0 Hz), 
3.58 ( 2 H, d, J = 6 . 2 Hz), 2.23 ( 6 H, s), 1.92 ( 3 H, s). m/z (CI+) 376 
(M+H). Found: C, 76.38; H, 6.70; N, 3.81. C 24 H 25 NO 3 requires 
C, 76.78; H, 6.71; N, 3.73%. 

EXAMPLE 45 : 3.5-Dimethylbenz yl 2-acetamide^ 
phenvlpropjonate 

The title compound was prepared in a manner analogoiis to 
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that described in Examples 1 and 4, mp = 97-100°C. Found: C, 
73.86; H, 7.34; N, 4.15: C2oHigN03 requires: C, 73.82; H, 7.12; 
N, 4.30%. 

5 EXAMPLE 46 : 2 -Methoxvbenzyl-S (3-indolvl)-2- 
benzamidopropionate 

Following the method of Example 12, 2-methoxybenzyl 
chloride gave the title compound which was recrystallized from 
ethyl acetate/petroleum ether, mp = 144-145"C. 

10 

EXAMPLE 47: N-(3,5-Bistrifluoromethylbenzyl)-2-acetamido-3- 

} 

(3-indolvl) propion aTnidi* 

Following the method of Example 26b using acetic 

anhydride gave the title compound; mp = 171-173“C; Foimd: C, 

% 

15 55.92; H, 4.06; N,-8.83. C22Hi9F6^3®2 requires C, 56.05; H, 

4.06; N, 8.91%. 

EXAMPLE 48 : 3.5-Dimethvlbenzvl (2S)-2-t- 
butvloxvcarbonvlamipo-3-< 2-naphthvl)propionoate 
20 The title compound was prepared from 3-(2- 

naphthyDalanine in a manner analogous to that described in 
Example 42, mp 84-86®C. NMR (360MHz, CDCI3) 5 7.79 
(IH, d, J = 5.3Hz), 7.72-7.68 (2H, m), 7.51 (IH, s), 7.46-7.41 (2H, 
m), 7.18 (IH, d, J = 7.4Hz), 6.95 (IH, s), 6.85 (2H, s), 5.08-5.01 
25 (3H, m), 4.71-4.69 (IH, m), 3.25 (2H, bs), 2.26 (6H, s), 1.40 (9H, 

s). m/z (a+) 434 (M-i-H). 

EXAMPLE 49: 3.5-Dimethylben2vl (2S)-2-amino-3-(2- 
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naphthyPpropionoate p-Toluensulphonic Add Salt 

The title copipound was prepared in a m a n ner analogous to 
that described in Example 43, mp 166-169®C. NMR 
(360MHz, CDCI 3 ) 5 8.39 (3H, bs, NH 3 ), 7.66-7.64 (3H, m, Ar), 
7.52-7.48 ( 3 H, m, Ar), 7.38-7.25 (2H, m, Ar), 7.06 ( 2 H, d, J = 
8.36Hz, At), 6.96 ( 2 H, d, J = 7.9, Ar), 6.80 (IH, s, Ar), 6.47 (2H, 
s), 4.80 (IH, d, Jgem = 12.0Hz, OCH^HgPh), 4.68 (IH, d, Jgem 
= 12 . 0 Hz, OCH^HgPh), 4.41 (IH, bs, CHN), 3.40 (IH, dd, J = 
14.0Hz, CHHCN). 3.21 (IH, dd, J = 14.0Hz, 14.0Hz, CHHCN), 

2.23 ( 3 H, s), 2.07 ( 6 H, s). 

EXAMPLE 50 : 3 . 5 -Dimethvlbenzyl (2S)-2-acetamido-3-L2jL 

naphthvDpropionoate 

The title compound was prepared in an analogous mann er 
to that described in Example 44, mp 96-97 C. H NMR 
(360MHz, CDCI 3 ) 5 7.80-7.78 (iH, m, Ar), 7.71-7.67 (2H, m, Ar), 
7.47-7.42 ( 3 H, m, Ar), 7.13 (IH, d, J = lO.OHz, 6.97 (IH, s, Ar), 
6.88 ( 2 H, s, Ar), 5.92 (IH, d, J = 7.5Hz), 5.06 ( 2 H, d, J = 3 . 1 Hz), 
5.03-4.98 (IH, m), 3.29 {2H, d, J = 5 . 8 Hz), 2.28 ( 6 H, s), 1.98 (3H, 

20 s). 

The following compounds were made using the method of 
F.-raTnplft.«t 1 and 6 using the appropriate benzyl halides: 

EXAMPLE 51 : 3 -Chlorobenzyl 3-(3-ipdolyl)-2-. 

25 ^nzamidoPTOPionate 

mp = 146-147®C. 

a 

EXAMPLE 52: 2 -Chlorobepzy l 3-(3-indolyl)-2.-_ 
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hprir-amitinpropionate 
mp = 151-152°C. 


WYAMPT.R 63: Renzvl a-O-indoIvI V^-hpnMTni dopropionate 

mp = 201-202"C. 


EXAMPT.R R4: fUnzyl 3-(3-indol'vl)-2-acetainidopropionate 


mp = 175-176®C. 
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The following examples illustrate pharmaceutical 
compositions according to the invention. 


ky ^vmpLE 55A Tablets containi ng l-25mq of compound 


10 


15 


20 


25 


30 


Compound of formula (I) 
Microcrystalline cellulose 
Modified food com starch 
Lactose 

Magnesium Stearate 


1.0 

2.0 

25.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

CO c 


34.5 

0.5 

0.5 

0.5 

a 26-lOOma 

of comoound 

Amount ma 


26.0 

50.0 

100.0 

80.0 

80.0 

80.0 

80.0 

80.0 

80.0 

213.5 

189.5 

139.5 

0.5 

0.5 

0.5 

cellulose. 

lactose 

and a 


Compound of formula (I) 

Microcrystalline cellulose 
Modified food "corn starch 
Lactose 

Magnesiim Stearate 

The compound of formula (I) ^ - 

portion of the corn starch are mixed and granulated with 

10% com starch paste. The resulting granulation is 
sieved, dried and blended with the remainder of the com 
starch and the magnesium stearate. The resulting 
granulation is then compressed into tablets containing 
l.Omg, 2.0mg, 25.0mg, 26.0mg, SO.Omg and lOOmg of the 

active compound per tablet. 

MPT .K 56 Parent er a 1 i ni ect ion 

Amount mg 

compound of formula (I) 1 to lOOmg 

Citric Acid Monohydrate 0.75mg 

Sodium Phosphate 4.5mg 

Sodium Chloride 9mg 
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Water for injection to iml 

The sodium phosphhte, citric acid monohydrate emd sodium 
chloride are dissolved in a portion of the water. The 
compoiind of formula (I) is dissolved or suspended in the 
5 solution and made up to volume. 

KYAMPT.F ^7 Topical formulation 

Amount mg 


Compound of formula (I) 1-lOg 

10 Emulsifying Wax 30g 

Liquid paraffin 20g 

White Soft Paraffin to lOOg 


The white soft paraffin is heated until molten. The 
liquid paraffin and emulsifying wax are incorporated and 
15 stirred until dissolved. The compound of formula (I) is 
added emd stirring continued until dispersed. The 
mixture is then cooled until solid. 

SUBSTANCE P ANTAGONISM ASSAY 

20 

A. Receptor Expression in Monkey Kidney Cell Line fCOSl 
To express the cloned human neurokinin**!- receptor 
(NKIR) transiently in COS, the cDNA for the htiman NKIR 
was cloned into the expression vector pCDM9 which was 
25 derived from pCDMS (INVTTROGEN) by inserting the 

zujqpicillin resistance gene (nucleotide 1973 to 2964 from 
BLDESCRIPT SK-i- (trademark, STRATAGENE, La Jolla, CA, 

USA)) into the Sac II site. Transfection of 20 ug of the 
plasmid DNA into 10 million cos cells was achieved by 
electroporation in 800 fil of transfection buffer (135 uM 
NaCl, 1.2 mM CaCl 2 f 1*2 mM MgCl 2 , 2.4 mM K 2 HPO 4 , 0.6 mM 
KH 2 PO 4 , 10 mM glucose, 10 mM N-2-hydroxyethyl-piperazine- 
N'- 2 -ethane sulphonic acid (HEPES) pH 7.4) at 260 V and 
950 nF using the IBI GENEZAPPER (trademark IBI, New 


30 
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Haven, CT, USA) - The cells were incvibated in 10% fetal 
calf serum, 2 mM glutamine, lOOU/ml penicillin- 
streptomycin, and 90% DMEM media (GIBCO, Grand Island, 

NY, USA) in 5% CO 2 at 37'C for three days before the 

5 binding assay. 

B. St-able Eypression in Ch i nese Hamster Ov^fian CgH 
Line 

To establish a stable cell line expressing cloned 
10 human NKIR, the cDNA was subcloned into the vector pRcCMV 
(INVITROGEN) . Transfection of 20 ug of the plasmid DNA 
into CHO cells wa^ achieved by electroporation in 800 
of transfection buffer supplemented with 0.625 mg/ml 
Herring sperm DNA at 300 V and 950 /iF using the IBI 
15 gENEZAPPER (IBI). The transfected cells were incubated 
in CHO media [10% fetal calf serum, 100 U/ml penicillin- 
streptomycin, '2 mM glutamine, 1/500 hypoxanthine- 
thymidine (ATCC), 90% IMDM media (JRH BIOSCIENCES, 

Lenexa, KS, USA), 0.7 mg/ml G418 (GIBCO)] in 5% CO 2 at 
20 37-C until colonies were visible. Each colony was 

separated and propagated. The cell clone with the 
highest number of human NKIR was selected for subsequent 
applications such as drug screening. 

25 c. Assay P r otocol using COS or CTO 

The binding assay of human NKIR expressed in either 
COS or CHO cells is based on the use of 125i_suj,stance P 
(125j_sp^ from DU PONT, Boston, MA) as a radioactively 
labeled ligand which competes with unlabeled substance P 
or any other ligand for binding to the human NKIR. 
Monolayer cell cultures of COS or CHO were dissociated by 
the non-enzymatic solution (SPECIALTY MEDIA, Lavellette, 
NJ) and resuspended in appropriate volume of the binding 
buffer (50 mM Tris pH 7.5, 5 mM MnCl 2 , 150 mM NaCl, 0.04 
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5 


10 


15 


20 


25 


30 


mg/ml bacitracin, 0.004 mg/ml leupeptin, 0.2 mg/inl BSA, 
0.01 mM phosphorajaidon) such that 200 fxl of the cell 
sxispension would give rise to edsout 10,000 cpn of 
specific binding (approximately 50,000 to 200,000 

cells). In the binding assay, 200 ul of cells were added 
to a tube containing 20 ul of 1.5 to 2.5 nM of I-SP 
emd 20 ul of unlabeled sxibstance P or any other test 


compound. The tubes were incubated at 4*C or at room 
temperature for 1 hour with gentle shaking. The bound 


radioactivity was separated fi-oiu 







GF/C filter (BRANDEL, Gaithersburg, MD) which was pre¬ 
wetted with 0.1% polyethylenimine. The filter was washed 
with 3 ml of wash buffer (50 mM Tris pH 7.5, 5 mM MnCl 2 , 
150 mM NaCl) three times and its radioactivity was 
determined by gamma counter. 

The activation of phospholiphase C by NKIR may also 
be measured in CHO cells expressing the human NKIR by 
determining the accrmulation of inositol monophosphate 
which is a degradation product of IP 3 . CHO cells are 
seeded in l2-well plate at 250,000 cells per well. After 
incubating in CHO media for 4 days, cells are loaded with 
5MCi of ^H-myoinositol in 1 ml of media per well by 
overnight incubation. The extracellular radioactivity is 
removed by washing with phosphate buffered saline. LiCl 
is added to the well at final concentration of 10 mM with 
or without the test compound, emd incubation is continued 
at 37*C for 15 min. Substance P is added to the well at 


final concentration of 0.3nM to activate the human NKIK. 
After 30 min of incubation at 37"C, the medivim is removed 
and 0.1 N HCl is added. Each well is sonicated at 4*C 
and extracted with CHCl 3 /methanol (1:1). The aqueous 
phase is applied to a 1 ml Dowex AG 1X8 ion exchange 
column. The column is washed with 0.1 N formic acid 
followed by 0.025 M ammonium formate-0.1 N formic acid. 



wo 93/01169 


PCT/GB92/01214 

I 


- 66 - 

The inositol monophosphate is eluted with 0.2 M ammonium 
formate-0.1 N fortoic acid and quantitated by beta 

counter. 

The data in Tcd>le 1 were obtained for compounds of 
5 formula (I) : 




1 

110 

15 

2 

140 


3 

800 


4 

50, 20 

20 


5 

350 


6 

11, 24 

25 

7 

560, 125 


8 

145, 50 


9 

7.5 

30 


10 

5 


11 

190 

35 

12 

170 


13 

62 


14 

390 

40 


15 

2.5 


16 

90 

45 

17 

280 


18 


280 
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19 

190 

20 

90 

21 

180 

22 

260 

23 

260 

24 

70 

25 

1000 

26 

100 

27 

>1000 

28 

>1000 

29 

24% @ l/iM 

30 

200 

31 

140 

32 

190 

33 

32% e 

34 

250 

35 

24% e ImH 

36 

480 

37 

280 

38 

>1000 

39 

450 

40 

2 

41 

28 

42 

600 

43 

25% @ llM 

44 

130 


50 
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400 
>1000 
50% e l^M 
38% § l^M 
96% § lOiM 
55 

32% @ l^M 
37% § lAtM 
>1000 
>1000 
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CLAIMS: 


1 . A compound of formula (I)/ or a salt or prodrug 
5 thereof: 



wherein 

Q represents optionally substituted phenyl, 
optionally substituted naphthyl, optionally substituted 
indolyl, optionally substituted benzthiophenyl, 

20 optionally substituted benzofuranyl, optionally 

substituted benzyl or optionally substituted indazolyl; 

Z represents O, S or where R° is H or 

Ci_6alJcyl; 

X and Y each represent H or X and Y together form a 
25 group •O; 

and R^ each independently represent H; C]^_ 5 alkyl, 
optionally substituted by hydroxy, cyano, COR*^, C 02 R®, 
CONR^R*^, or NR^R** (\diere R° and R*^ each independently 
represent H, or phenyl optionally substituted 

30 by one or more of C^^-gaDcyl, C^-galkoxy, halo or 
trifluoromethyl) ; phenyl (Ci_ 4 al)cyl) (optionally 
substituted in the phenyl ring by one or more of 
Ci-galkyl, Ci. 5 alkoxy, halo and trifluoromethyl); COR*'; 
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C 02 R°; CONR'^'^; C0NR‘=C00R‘^ ; or S 02 R'^, where r'^ and R° are 

as cibove defined; x 

R^ represents H or Ci—galkyl; and 
R^ represents H, Ci-sallcyl or phenyl (optionally 
5 substituted by 1, 2, or 3 groups selected from Ci-sallcyl, 
C 2 - 6 al)cenyl, C 2 - 6 alkynYl» halo, cyano, nitro, 
trifluoromethyl, trimethylsilyl, OR®, SR®, SOR®, NR®R^, 
NR®COR^, NR®C02R*’/ C02R^ and CONR®R^, where R® and R*’ 
independently represent H, Ci_ 5 alkyl, phenyl or 

10 trifluoromethyl) ; and 

represents phenyl (optionally substituted by 1, 

2 or 3 groups selected from C 2 ^- 5 al]cyl, C 2 - 6 al]cenyl, 

' j 

C 2 - 6 alkynyl, halo, cyano, nitro, trifluoromethyl, 
trimethylsilyl, OR®, SR®, SOR®, NR®R^, NR COR , NR CO 2 R / 
15 C02R^ and CONR®R^, where R® and R^ independently 

represent H, Ci-salkyl, phenyl or trifluoromethyl); 

with the exception of 
benzyl 3-(3-indolyl)- 2 -aminopropionate; 

4 —nitrobenzyl 3“(3—indolyl)— 2 —aminopropionate; 

20 4-nitrobenzyl 2 -(l,l-dimethylethoxycarbonylamino)- 3 -( 3 - 

indolyl)propionate; 

benzyl 2 -CI, 1 -dimethylethoxycarbonylamino)-3-(3- 
indoly 1 )propionate; 

4 -methoxybenzyl 2- (1, l-dimethylethoxycarbonylamino) -3 - (3 - 
2 5 indolyl)propionate; 

2 , 4 , 6 -trimethylbenzyl 3 -( 3 -indolyl) - 2 -aminopropionate; 
benzyl 3 -( 3 -indolyl)- 2 -(( 4 -methylphenyl) 
sulphon^u&ido) propionate; 

benzyl 2-(1, 1 -dimethylpropyloxycarbonylamino)-3-(3- 
indolyl)propionate; 

4 _nitrobenzyl 2 -acetamido- 3 -(3-indolyl)propionate; 
benzyl 3 - (l-naphthyl)- 2 -aminopropionate; 
benzyl 3 -(l-naphthyl)- 2 -( 1 ,l-dimethylethoxycarbonyl 

amino)propionate; 
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benzyl 3- (2-naph'thyl) -2-aniinopropionate; 
N-methyl-N-benzyl 3-(2-naph'thyl)-2-(1,1- 
dine'thylethoxycarbonylemlno) propionanide; 

N-me'thyl-N- (4-f luorobenzyl) -3- (2-naphthyl) -2- (1,1- 
5 dimethy lethoxycarbonylcunino) propioneuaide; 

N-nethyl-N-(2-fluorobenzyl)-3-(2-naphthyl)-2-(1,1- 
dime'thylethoxycarbonyleuBino) propionanide; 
N-me'thyl-N-benzyl -3-(1-naphthyl) -2-(l,l- 
dimethylethoxycarbonylamino)propioneuaide; 

10 N-iue'thyl-'K={ 4-f luorobenzyl) -3-(2-napht-hyl) -2- 

euninopropionaunide; 

N -methy 1 -N- (2-f luorobenzyl) - 3 - (2 -naph'thy 1) -2 - 

> 

aminopropion 2 unide; 

N-me'thyl-N-(3-fluorobenzyl) -3-(2-naphthyl) -2- 
15 aminopropioncunide; 

N-methyl-N^benzyl-S-(2-naphthyl)-2-aminopropionamide; 
N-me'thyl-N- (3 -fi uorobenzyl) -3- (2-naph'thyl )-2-(l,l- 
dimethylethoxycarbonylamino)propionamide; 
benzyl 3-phenyl-2-aminopropionate; emd 
20 4-nitrobenzyl 3-phenyl-2-2uiiinopropionate- 

2. A compoTind as claimed in claim 1 of formula 
(lA), or a salt or prodrug thereof: 



wherein X, Y and Z are as defined for formula (I); 
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q1 irepiresen'ts a phenyl group substituted by one or 
more halo, or a group of structure 




G 


- ^ 

wherein is N-R®, O or S, wherein R® is H or Ci-e 
alkyl; i 

F and G either each independently represent N or CH, 
or both are CH 2 ; and 

j ^5 when is N-R® either F and G are each 

independently N^or CH and the dotted line represents a 
bond, or F cind G are each CH 2 and the dotted line is 
absent, and when is O or S, then F and G are both CH 
and the dotted line represents a bond; 

20 each R^ may be a substituent on any available 

position of the ring system of Q^, except on W^, and 
independently represents C^-e alkyl, C^-s alkoxy, halo, 
trifluoromethyl or CONR^R^, wherein R* and R^ each 
independently represent H, C^-e alkyl, phenyl or 

25 trifluoromethyl; 

n is 0, 1, 2 or 3; 

j^lO R^^ each independently represent H, C 2 __q 

alkyl, phenyl(Ci _4 alkyl) (optionally substituted in the 
phenyl ring by one or more of Ci-e alkyl, C^-e alkoxy, 
halo and trifluoromethyl), COR^, C<X)R^, CONHR^ or S02R^ 
where R^ is C^-e alkyl or phenyl (optionally substituted 
by one or more of Ci _5 alkyl, Ci_6 alkoxy, halo and 

trifluoromethyl); 

represents H or Cx-6 
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represents H, alkyl or phenyl (optionally 

substituted by one or more of alkyl, C2-6 alkenyl, 

C2-6 alkynyl, halo, cyano, nitro, trifluoromethyl, SCH3, 
SOCH3, SO2CH3, OR^, NR^Ry, NR^CORy, NR^COORy, COOR^ or 
5 CONR^Ry, where R^ and Ry are as cibove defined); 

R^^ represents a phenyl group which may optionally 
be substituted by one or more of Ci_g allcyl, C2-6 
alkenyl, C2-6 alkynyl, halo, cyano, nitro, 
trifluoromethyl, SCH3, SOCH3, SO2CH3, OR*, NR*Ry, 

10 NR*CORy, NR*COORy, COOR* or CONR^r”, where R* and sX ate 
as above defined. 

I in 

3. A compound as claimed in claim 2 wherein R-^^ 

and R^^ each independently represent H, C^-g alkyl, 

15 phenyl (Ci-4 al]cyl) (optionally substituted in the phenyl 
ring by one or more of Ci_g alkyl, C^-g alkoxy, halo and 
trifluoromethyl'), COR*, COOR* or CONHR*. 

4 . A compound as claimed in claim 2 or claim 3 of 
20 formula (IB): 



(IB) 


5. 

formula 


A compound as claimed in claim 2 or claim 3 of 
(IC): 
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(1C) 


10 


6. A compound as claimed in claim 1 of formula 

(ID): 


0 



wherein 

represents 3-indolyl, 3 -benzothiophenyl, 3- 
indazolyl, i-naphthyl, 2 -naphthyl or phenyl optionally 
substituted by one or more substituents selected from 
Ci_6alkyl, C2-6al3cenyl, C 2 - 6 alkynyl, halo, cyano, nitro 
•trifluoromethyl, trimethylsilyl, SR*, SOR*, SO 2 R*, OR*, 
NR*R^, NR*C0I^, NR*C00R^, COOR* or C0NR*R** where R* and 
R^ are as defined with reference to formula (I) above; 

r 20 and R^^ each independently represent H; 
C]^_galkyl, optionally stibstituted by hydroxy, cyano, 
COR*^, C 02 R°, CONR^R**, or NR^R*^ (where r'^ and R*^ each 
independently represent H, Phenyl 
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optionally sxibstituted by one or more of 
C^.^alkoxy, halo or trifluoromethyl); phenyl(Ci_ 4 al)cyl) 
(optionally substituted in the phenyl ring by one or more 
of C]^_galkyl, C^-galkoxy, halo and trifluoromethyl); 

5 C0R°; C02R®r CXJNR^R*^; CONR^COOR*^; or S02R°, where R*^ amd 

are as above defined; auid 

R^^ eind R^^ each independently represent Ci-galkyl, 
C 2 - 6 alltenyl, C 2 - 6 al)cynyl, halo, cyano, nitro, 
trifluoromethyl, trimethylsilyl, OR^, SR®, SOR®, NR®R^, 

10 NR®COR°, NR®C02R", CO 2 R® or CONR®R~, Where R® and R^ 
independently represent H, Cj^_galkyl, phenyl or 
trifluoromethyl). 

7. A compotind as claimed in claim 1 wherein one of 
15 R^ euid R^ represents COR°. 

% 

/ 

8. A compound as claimed in claim 1 selected from: 

3 ,5-dimethylbenzyl 2-(1,1-dimethylethoxycarbonylamino)-3- 
(3**indolyl) propionate; 

20 2-methoxybenzy 1 2-(l, 1-dimethylethoxycarbonylaunino)-3-(3- 

indoly1)propionate; 

3 .5- dimethylbenzyl 2-acet2uiiido-3- (3-indolyl) propionate; 

3.5- dlmetbyIbenzyl 2 -cyclohexanecarboxauaido-3-(3- 
indolyl)propionate; 

25 3,5-dimethylbenzyl 3-(3-indolyl)-2-benzamidopropionate; 

3.5- dimethylbenzyl 2-(N,N-dimethylaunino)-3-(3- 
indoly1)propionate; 

3.5- dimethylbenzyl 3-(3-indolyl)-2-(N,N,N- 
trimethyleuaino) propionate; 

diphenyImethy1 2-acetamido-3-(3-indolyl)propionate; 

3.5- (bis(trifluoromethyl)benzyl) 2 -acetamido-3- 
( 3 - 1 benzo[b]thienyl)propionate; 

3,5-(bis(trifluoromethyl)benzyl) 2-acetaunido-3- 
(3-•indazolyl)propionate; 
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5 


10 


15 


20 


25 


30 


2 - t:rif luoromethylbenzyl 3-(3-indolyl) -2- 
benzeunidopropionate; 

3 - trifluoromethylbenzyl 3-(3-indolyl) -2- 
benzamidopropionate; 

4- chlorobenzyl 3-(3-indolyl) - 2 -benzaiiiidopropionate; 

3. 5- (bis(trifluoromethyl)benzyl) 2-acetainido-3- 
{3-indolyl) propionate; 

3. 5 - dimethylbenzyl 2 - ( 3 -methylureido)-3-(3- 
1 ndolvl ) oropionate; 

3, s-dimetliylbenzyl 2-ureido-3- (3-indolyl) propionate; 

3, 5 -dimethylbenzyl 2-benzenesulphonamido-3- (3- 
indoly1)propionate; 

3, s-dimethylbenzyl 2-inethanesulphonamido-3- (3- 
indolyl)propionate; 

3.5- dimethylbenzyl 2-methoxycarbonylaaiino-3- (3- 
indolyl)propionate; 

3.5- dimethylbefizyl 2 —ethylallophanato—3— (3- 
indolyl)propionate; 

3.5- dimethylbenzyl-3- {3-indolyl) -2- (2,4- 
dichlorobenzamido) propionate; 

3.5- dimethylbenzyl-3- (3-indolyl) -2-methyl-2- 
benzamidopropionate; 

3. 5 - dimethylbenzyl 2-acetamido-3- (3,4- 
dichloropheny 1) propionate; 

N- ( 3,5-dimethylbenzyl) -2-benzamido-3- ( 3- 
indolyl)propionamide; 

N- (3,5-(bis(trifluoromethyl)benzyl)) -2-benzamido-3-(3- 
indolyl)propionamide; 

N- (3,5-dimethylbenzyl)-N-methyl-2-benzamido-3-(3- 
indolyl)propionamide; 

2 ^— (3 ^ 5 —dimethylbenzyloxy) — 2 —amino—3—(3—indolyl) propane , 
1- (3,5-dimethylbenzyloxy) -2-acetamido-3- (3- 
indoly1)propane; 


wo 93/01169 


PCr/GB92/01214 


- 77 - 


N-{3,5-(bis(trifluoromethyl)benzyl))-3-(3-indolyl)-2-(3- 
nebbylureido)propionamide; 

N-*(3,5-(bis(’trifluoromethyl)benzyl)) -3-(3-indolyl) -2-(3- 
phenylureido)propionamide; 

5 N-(3,5-(bis(trifluorome’thyl)benzyl)) -3-(3-indolyl) -2- 

ureidopropionamide; 

3-(3-benzo[b]thienyl)-2-aceteunido-l-(3,5- 
(bis(trifluoromethyl)benzyloxy))propane; 

(2S)-2-amino-l-(3,5-dimethyl)benzyloxy)-3-phenylprop€me; 
10 (2S) -2-ace’tamido-l-(3,5-dimethyibenzyloxy) -3- 

phenylpropame; 

2-amino-l-(3,5-dimethylbenzyloxy)-3-(l-naphthyl)propane; 

> 

2-acetamido-l-(3,5-dimethylbenzyloxy)-3-(1- 
naphthy1)propane; 

- 15 2-amino-l- (3,5-dimethylbenzyloxy) -3- (2-naphthyl) propane ; 

3.5- dimethylbenzyl 2(N,N-diethylamino)-3-(3- 
indolyl)propionate; 

3.5- (bis(trifluorome'thyl)benzyl) 3 -(3-indolyl)-2- 
benzamido propionate; 

20 3,5-(bis(trifluoromethyl)benzyl) 2-(N,N-dimethylamino)-3- 

(3-indolyl)propionate; 

3.5- dime'thylbenzyl (2S) -2-t-butyloxycarbonyleuaino-3-(1- 
naphthyl)propionate; 

3.5- dimethylbenzyl (2S)-2-amino-3-(l-naphthyl)propionate; 

25 3,5-dimethylbenzyl (2S)-2-acetamido-3-(1- 

naphthy1)propionate; 

3.5- dime'thylbenzyl 2 -acetemido-S -phenylpropioante; 

2-methoxybenzy 1-3 - (3-indolyl) -2-benzamidopropionate; 

N-(3,5-bi8 (trifluorome’thyl) benzyl) -2-acet2mido-3-(3- 
3 0 indoly1)propionamide; 

3.5- dimethylbenzyl (2S)-2-t-butyloxycarbonylamino-3- (2- 
naph’thyl) propionate; 

3,5-dimethylbenzyl (2S)-2-amino-3-(2-naphthyl) 
propionate; 
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3, s-dimethylbenzyl (2S) -2-acetamido-3- (2- 
naphthyl)propionate; 

3 - chlorobenzyl-3- (3-indolyl) -2-benzau»idopropionate; 

2 -chlorobenzyl-3 - (3 -indolyl) - 2 -benzaiiidopropionate; 

5 benzyl-3- C3-indolyl) - 2 -benzajnidopropionate; 

benzyl-3-(3-indolyl) - 2 -acetaiaidopropionate; 
and salts and prodrgus thereof. 

9. A compovind as claimed in any one of the 

10 preceding claims, or 

benzyl 3 -( 3 -indolyl)- 2 -aminopropionate; 

4- nitrobenzyl 3-{3-indolyl)- 2 -aminopropionate; 
4-nitrobenzyl 2-(1, l-dimethylethoxycarbonylamino) -3- (3- 
indolyl)propionate; 

15 benzyl 2 -( 1 , l-dimethylethoxycarbonylamino)-3-(3- 

indolyl)prppionate; 

4-methoxybenzyl''^2- (1, l-dimethylethoxycarbonylamino) -3- (3- 
indolyl)propionate; 

2 ^ 4 ,6—trimethylbenzyl 3— (3—indolyl)—2—aminopropionate; 

2 0 benzyl 3 - ( 3 - indolyl) -2 - ((4 -methy Iphenyl) 

sulphoneunido) propionate; 

benzyl 2- (1, l-dimethylpropyloxycarbonylamino) -3- (3- 
indolyl)propionate; 

4-nitroben2yl 2-acetamido-3-(3-indolyl)propionate; 

25 benzyl 3 -( 1 -naphthyl)- 2 -aminopropionate; 

benzyl 3- (1-naphthyl) -2- (1, l-dimethylethoxycarbonyl 
cunino) propionate; 

benzyl 3-(2-naphthyl) - 2 - 2 uainopropionate; 
N-methyl-N-benzyl 3-(2-naphthyl) -2- (1,1- 
dimethylethoxycarbonylamino) propionamide; 
N-methyl-N-(4-fluorobenzyl) -3-(2-naphthyl) -2-(l,l- 

dimethylethoxycarbonylamino) propionamide ; 

N-methyl-N-{2-fluorobenzyl) -3- (2-naphthyl) -2- (1,1- 
dimethylethoxycarbonyl amino) propionamide; 
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N-«ethyl-N-benzyl-3-(1-naphthyl)-2-(1,1- 
dimethylethoxycarbony laiaino) propionaaide; 

N-methyl-N- (4-f luorobenzyl) -3- (2-naphthyl) -2- 
euninopropioneunide; 

5 N-aethyl-N- (2-f luorobenzyl) -3-(2-napht:hyl) -2- 

aalnopropionanlde; 

N-methyl-N- {3 -f luorobenzyl) -3- (2-naph'thyl) -2- 
euainopropionaaide; 

N-methyl-N-benzyl-3- (2-naphthyl) -2-au&inopropion2uiilde; 

10 N-methyl-N-(3-fluorobenzyl)-3-(2-naphthyl)-2-(l,1- 

dimethylethoxycarbonylaaino)propionaaide; 

benzyl 3-phenyl-2-aBinoproplonate; or 

) 

4-nitrobenzyl 3-phenyl-2-aBinopropionate; for use in 
therapy 
15 

10. A process for the preparation of a compound as 
claimed in any' one of claims 1 to 8, which process 
comprises reaction of a compound of formula (II): 

Z-H 

NR • R‘ 

( M) 

wherein R^, R^, R^, Q^, X and Y are as defined for 
formula (I), by reaction with a compound of formula 
30 Hal-CHR^R^, in the presence of a base, or a compound of 

formula HNR^-CHR^R^, wherein R^, R^ auid R^ are as defined 
for formula (I) and Hal is halo; and, if necessary or 
desired, converting bhe compound of formula (I) so 
prepared to another compound of formula (I). 
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il. A phamaceu'tlcal composition comprising s 
compound as claimed in euiy one of cla im s 1 to 8 and/or a 
compound selected from 
5 benzyl 3 -( 3 -indolyl)- 2 -aminopropionate; 

4-nitrobenzyl 3-(3-indolyl)-2-aminopropionate; 
4-nitrobenzyl 2-(1, l-dimethylethoxycarbonylamino) -3- (3- 
indolyl)propionate; 

benzyl 2 - ( 1 , l-dirnethylethoxycarbonylzuiiino) -3-(3- 
10 indolyl)propionate; 

4 -methoxybenzyl 2- (1, l-dimethylethoxycarbonylamino) -3- (3- 
indoly1)propionate; 

2,4, 6—trimethylbenzyl 3— (3-indolyl) — 2 —aminopropionate; 
benzyl 3-(3-indolyl) -2-(( 4 -methylphenyl) 

“ 15 sulphonamido) prop ionate; 

benzyl 2-(1, i-dimethylpropyloxycarbonylamino) -3-(3- 
indolyl)propionate; 

4-nitrobenzyl 2-acetamido-3 -(3-indolyl)propionate; 
benzyl 3 - (l-naphthy 1) -2 -aminoprop ionate; 

20 benzyl 3 -( 1 -naphthyl)- 2 -( 1 , 1 -dimethylethoxycarbonyl 

amino)propionate; 

benzyl 3 -( 2 -naphthyl)- 2 -aminopropionate; 
N-methyl-M-benzyl 3-(2-naphthyl)-2-(1,1- 

dimethylethoxycarbonylauaino) propionamide; 

25 N-methyl-N-(4-fluorobenzyl) -3-(2-naphthyl) -2-(l, 1- 

dimethylethoxycarbonylzunino) propionamide; 

N-methyl-N- (2-fluorobenzyl) -3- (2-naphthyl) -2- (1,1- 
dimethylethoxycarbonylamino) propionauiiide; 
N-methyl-N-benzyl-3- (l-naphthyl) -2- (1,1- 
3 0 dimethy lethoxycarbony lamino) propionamide; 

N-methyl-N-(4-fluorobenzyl) -3- (2-naphthyl) -2- 
aminoprop ionzunide; 

N-methy 1 -N- {2 - f luorobenzy 1) - 3 - ( 2-naphthy 1) -2- 

aminoprop ionamide; 
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N-nethyl-N~ (3-fluoroben2yl) -3-(2-naph‘tliyl) -2- 
euninopropionaoiide 

N-iiie'thyl-N-benzyl-3- (2-naphthyl) -2-aiBinopropionaaide; 
N-aethyl-N-(3-fluorobenzyl) -3-(2-naphthyl) - 2 ~( 1 , 1 - 
5 dlaethy lethoxycarbonylaunino) propionzunide; 

benzyl 3 -phenyl -2 -zuninopropionate; 

4-nitrobenzyl 3-phenyl-2-aniinopropionate; 
in association with a pharmaceutically acceptable 



12. A method for the treatment or prevention of a 
physiological disorder associated with an excess of 
tachykinins, which method comprises administration to a 
patient in need thereof of a tachykinin-reducing zonount 
'IS of a compound selected from compounds according to claim 
1, 

% 

benzyl 3-(3-ind6lyl) -2-zuninopropionate; 

4-nitrobenzyl 3-(3-indolyl)-2-zuiilnopropionate; 
4-nitrobenzyl 2-(l,l-dimethylethoxycarbonylzunino)-3-(3- 
2 0 indolyl)propionate; 

benzyl 2-(1,1-dimethylethoxycarbonylamino)-3-{3- 
indolyl)propionate; 

4—methoxybenzy 1 2— (1,1—dimethylethoxycarbonylamino) —3— (3— 
indolyl)propionate; 

25 2,4,6-trimethylbenzyl 3-{3-indolyl) -2-aminopropionate; 

benzyl 3-(3-indolyl)-2-((4-nethylphenyl) 
sulphonzunido) propionate; 

benzyl 2- (1, l-dimethylpropyloxyczudsonylzuzino) -3- (3- 
indolyl)propionate; 

30 4-nitrobenzyl 2-acetzuiido-3-(3-indolyl)propionate; 

benzyl 3 - (1-naphthyl) -2 -zuzinopropionate ; 
benzyl 3 - (1-naphthyl) -2 - (1,1-dimethylethoxycarbonyl 
zunino) propionate; 

benzyl 3-(2-naphthyl)-2-aminopropionate; 
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N-oethyl-N-benzyl 3-{2-naphthyl) 

dimethy lethoxycarhonyleunino ) propionamide; 

N-iiiethyl-N-(4-fluorobenzyl) -3-(2-naphthyl)-2-(l,l- 
dimethylethoxycarbonylamino) propionamide; 

5 N-methyl-K“(2-fluorobenzyl)-3-(2-naphthyl)-2-(1,1- 

dimethylethoxycarbonylainino) propionamide; 
N-methyl-N-benzyl-3 - (1-naphthyl )-2-(l,l- 
dimethylethoxy carbonyl aunino) pr op ionamide; 
N-methyl-N-(4-fluorobenzyl)-3-(2-naphthyl)-2- 
10 aminopropionamide; 

N-inethyl-N-(2-fluorobenzyl) -3- (2 -naphthyl) -2- 
aminopropionamide; 

N-methyl-N-(3-fluorobenzyl)-3-(2-naphthyl)-2- 
aminopropionauaide; 

15 N-methyl-N-benzyl-3- (2-naphthyl) -2-aminopropionamide; 

N-methyl-N-(3-fluorobenzyl)-3-{2-naphthyl)-2-(1,1- 
dimethylethoxycarbonylamino) propionamide ; 
benzyl 3 -phenyl- 2 -zuninopropionate; and 
4 —nitroberizy 1 3 —phenyl—2—aminopropionate - 

20 

13. A method according to claim 10 for the 
treatment or prevention of pain or inflammation. 

14. A method according to claim 10 for the 

25 treatment or prevention of migraine. 

15. A method according to claim 10 for the 
treatment or prevention of postherpetic neuralgia. 


